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Developed by Cabot laboratories... 


Now being manufactured 





A SINGLE COMPOUND 
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MADE with BOTH 
cabttex DP = Cabttex | CP 


di-decyl phthalate 


db Underwriter 
Approved OY for both 


80° and 90° WIRE VINYL INSULATION 


tricresyl phosphate 


s’ Laboratories, Inc. 






Mixed tank truck and tank car quantities 
of both plasticizers immediately available 








Insulation Resistance — 
Megohms — 1,000 Ft. 


@ 15.6°C. 2580.0 MANUFACTURER'S COMPOUND 

@ 50.0°C. 17.9 Parts 

7 ine or VINYL RESIN [electrical grade) 100 
Low Temperature Properties* CABFLEX°DDP....... 38 

Passed — 20.0° F. s 

Failed — 30.0 F. CABFLEX TCP * * > > o * o 20 
Retention of Elongation 

60 days @ 97°C. 85% 
Pound Volume Cost** 40.0¢ 


For samples and further information address 





All tests run on #18 wire, 1/32" wall thickness 
* Bent around 0.113" mandrel 
** Based on current list prices of raw materials 
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GODFREY L. CA BOT, INC. 77 Franklin St., Boston 10, Mass. 


CABFLEX Di-OA® (di-iso-octyl adipate) 
CABFLEX®DOA (di-2-ethylhexyl adipate) 
CABFLEX®ODA (iso-octy! decyl adipate) 
- CABFLEX®DDA (di-decy! odipate) 


CABFLEX®Di-OZ (di-iso-octyl azelo' 
CABFLEX Di-BA%di-iso-buty! adip: 


CABFLEX®TCP (tricresy! phosphate) 
CABOL®100 (hydrocarbon oil plasti 
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STABILIZERS 


HEAT W LIGHT 


Important additives for proc- 
essing and stabilizing clear 
and opaque vinyl .. . 


e PLASTISOLS 
e ORGANOSOLS 
e SOLUTIONS 


Available to plastic and coat- 
ing industries to meet the re- 
quirements of formulations 
with special processing and 
finished product properties. 


Exceptional Light Stability 
Outstanding Heat Stability 
Outdoor Permanence 
Good Shelf Life 
Controlled Flow 
Compatibility 

Top Clarity 

Non Plate-Out 

Stain Resistance 

Water Resistance 
Chemical Resistance 
Gloss and Printability 
Compound Dispersability 
Lubrication and Release 


Aah for 


BULLETIN VP-2 
if your interest is in: 


Plastisol Spread Coatings 
Plastisol Dip Coatings 
Plastisol Slush and 
Centrifugal Molding 
Plastisol Foam and Sponge 
Plastisol and Plastigel 
Low Pressure Forming 
Plastisol Brush and 
Spray Coatings 
Organosol Spread Coatings 
Organosol Dip, Brush and 
Spray Coatings 
Solutions and Lacquers 
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HARSHAW 
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Letters to 





the Editor 








Dear Sir: 


I understand that some time ago you 


| published either a complete issue or an 


article devoted to plastics (i.e., diffusers) 
in the lighting fixture industry, covering 
many types and uses. 

I would be most grateful if you could 


| forward the information to me — it 


would assist my work on a particular 
problem. 
L. Lieberman 
New York, N. Y. 


| (We believe that the request relates to 
| the article, “Plastics for Glazing and 


Illumination,” by O. L. Pierson which 
appeared in our May issue. A tear-sheet 
copy of this article is being sent to Mr. 
Lieberman.—Editor) 


e eo . 
| Dear Sir: 
Under “Current Market Prices” in 
your magazine, we note you list 


“Fillers.” Our product is of the same 

type as Dixie and Edgar ASP-200, and 

we would appreciate it being listed as a 

filler. Will you kindly advise whether 

there would be a charge for this listing? 
F. 1. Webber, Secretary 
The Aluminum Flake Co. 
Akron, Ohio 


(There is no charge for this listing, and 


| all companies are invited to submit price 
| quotations on their products for inclu- 


sion in the listing, as well as future 
price changes or additions.—Editor) 


Dear Sir: 

We would like to advise you of the 
fact that the Plumb Chemical Corp. 
manufactures’ glass __ fiber-reinforced 
molding compounds for sale to custom 
molders and others interested in that 
type of material. 

A set of our literature on the Fiber- 
core Molding Compounds is enclosed, 
and we wish to draw your attention to 
the price schedule for these materials. 


We would like very much to have yoy 
include these prices in your publicatio; 
These prices have been our standard fo; 
approximately nine months, and we 
would be happy to advise you of an) 
changes that may occur in them from 
time to time. 

The literature is intended for both 
manufacturers and molders, and i 
available on request. 

James L. Harvey, President 
Plumb Chemical Corporatio, 
Philadelphia, Pa. 


(Price information on the Fibercor 
compounds will be included in our lisi- 
ing of current market prices. Compan 
bulletins and other publications ar 
mentioned in our department on Ney 
Literature if considered to be of valu 
or interest to our readers.—Editor) 


Dear Sir: 

The July issue carried an item on page 
379 about Vinyl Laminate Printing 
Plates. This was referred to as readers 
service item P-8. Would it still be 
possible to get information on this sub- 
ject? 

W. W. Kaufer, Physical Research 
Bemis Bro. Bag Co., Minneapolis 
Minn. 


(Requests for more information on Ne) 
Materials, New Equipment, or New 
Product items are referred to the manu 
facturers even though the Readers 
Service Cards, bound into the specifi 
issue, have expired.—£ditor) 


Dear Sir: 

Please accept our compliments on 
your handling of the story about the 
world’s largest bull in your September 
issue (pg. 490) which has just come 
to our attention. We appreciate, too, 
the mention of our new plastics labora- 
tory in “News of the Industry” (pg 
502). 

In “News in Brief,” page 471, you 
state that Rohm & Haas has built a new 
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Letters to the Editor (Cont’d.) 


plastics plant at Gardena, Calif. We are 
curious as to your source of this infor- 
mation since we have no plant, and no 
plans for one, at this location. 
Colin C. Campbell 
Rohm & Haas Co. 
Philadelphia, Pa. 


(There must be a gremlin in our 
typewriter, since the new Gardena, 
Calif. plant was opened by Sierra 
Electric Corp., as further described on 
on Page 504 of the “News of the In- 
dustry” section. Our sincere apologies 
to Rohm & Haas for the error.—Edi- 


for). 


Dear Sir: 

We note your story on page 511 of 
the September issue on our new low- 
cost plasticizer, Polycon #40. 

We would like to point out that Poly- 
con #40 was developed primarily as a 
low-cost extender for the DOP-DIOP 
types of plasticizers and, as such, holds 
great promise in the fields of manufac- 
ture mentioned in our release. It was 
only incidentally found to be an excel- 
lent extender (not a full replacement) 
for the epoxidized soya type plasticizers 
used in many vinyl products, particu- 
larly floor covering. 

Incidentally, we did not indicate in 
our technical bulletin the fact that Poly- 
con #40 shows superior heat and light 
stability properties. 

Perhaps you can publish this in your 
Letters to the Editor column to correct 
two obvious misapprehensions: (1) that 
Polycon #40 was developed mainly for 
use in place of the epoxidized soya type 
plasticizers; and (2) that it is a replace- 
ment extender for the soya types. 

J. W. Reid, Vice President 


Brown-Allen Chemicals, Inc. 


Staten Island, N. Y. 








We invite letters from our readers for 
publication in these columns. Such letters 
may be of comment or criticism, requests 
for information, or of general interest. 
The only requirement is that all letters 
must be fully identified as to name of 
sender, company affiliation, and address. 

. Letters requesting information on tech- 
nical or engineering problems will be 
printed to elicit replies by the readers, 
either directly or through these columns. 
| Upon request the identities of such 
“problem" letters will not be divulged. 

—The Editor 
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on the go with Blenco..,. 


Whether for sturdy, eye-catching camera cases or 
beautiful, modern television cabinets—Plenco 
phenolics assistance to industry in its race for 
better design and durability at a lower cost 

is a matter of record. 


Plenco engineering and chemical research is a 
continuing factor in the development of new 
uses for phenolics in the manufacture of high 
quality products. Plenco’s experience and policy 
of constant research, testing and special services 
have been successful in developing better 
production methods—lower production costs. 


If you are a manufacturer or molder, investigate 
Plenco molding compounds and industrial resins 
today. Whatever your needs—present or 
future—Plenco products and research 

stand ready to serve you. 


PLASTICS ENGINEERING COMPANY 
Sheboygan, Wisconsin 


Serving the plastics industry in the manufacture of 
high grade phenolic molding compounds, 
industrial resins and coating resins. 
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STUBBORN 
STUBBORN 
STUBBOR Ly ® ® ® How long would your production lines run if you troze 


your designs today? Two years? Three years? No matter how good your products, you must con- 
stantly improve them. Such is the stubborn law of competition. For this, America will need many 
more young professional engineers and scientists—for many years to come. For this, more young 
people in high school must be encouraged to prepare themselves for entrance into our engineering 
colleges. A good beginning has been made by many companies 
and by the Advertising Council's “Engineers Wanted" Campaign. 
Your company, too, can help promote engineering as a career. 
To learn more about the Advertising Council and its “Engineers 
Wanted" Campaign, write for the booklets “The Advertising 
Council, What it is—What it does” and “How your company 
can help promote engineering as a career.” 


. . Advertising Council 
25 West 45th Street 
New York 36, N. Y 
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The Petrochemicals Industry 


“In looking back over the past 35 years, 
| am amazed at the growth of what has 
come to be known as the petrochemical in- 
dustry in the United States. The growth 
was sudden—almost explosive. Prior to the 
1920's, we had a small organic chemical 
industry and the total sale of chemicals 
that we would now include in the petro- 
chemicals category amounted to only 14,- 
000,000 pounds, as against 3.2 billion 
pounds at the present time. Furthermore, 
many of the chemicals . . . were made by 
processes that did not even faintly re- 
semble the present processes. This situation 
ig not sO strange as it seems at first, be- 
cause the raw materials from which our 
present-day petrochemicals are produced 
were not then available. 

“It seems to me to be a fact which is 
totally documented in the present instance 
that an industry will develop with a speed 
that is pretty much proportional to the 
availability, suitability, and excellence of 
the tools with which it has to work. 

“To step outside of our industry for a 
moment, the production of automobiles as 
we know it today would be impossible if it 
still had to rely upon the tools, jigs, fixtures 
and methods of the 1920's. Another illus- 
tration . . . has to do with the development 
of the aromatic division of organic chem- 
istry.” 

Joseph G. Davidson, Vice President 
Union Carbide & Carbon Corp. 
New York, N. Y. 


Plastics in Building 

“The trend toward prefabricated building 
structures and structural elements presenis 
an unusual opportunity for plastic mate- 
rials. Plastics are capable of revising the 
‘architectural index’ of our time. We pre- 
dict that plastics engineering will play a 
significant role in a new American style 
of building architecture because of inherent 
features of plastic materials and their 
adaptability in any type of design. 

“A UN housing survey recently made 
the analogy that if an American automobile 
costing $1,714 were built with the tools of 
1910—as houses in the United States are 
being built today—its cost would be $60,- 
000. Just as the great advances in machine 
tools have benefited the consumers of auto- 
mobiles, so dramatic advances to be made 
in construction methods and building mate- 
rials will benefit the future building owner 
and home owner. The stimulus to growth 
of the American economy which the auto- 
mobile demand provided in the °20’s may 
well be matched by the increased building 
demand during the next 10 years. Plastics 
will be a major contributor.” 

Robert K. Mueller, Vice President 

Monsanto Chemical Co., Plastics 
Division 

Springfield, Mass. 
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SOLVENTS « CHEMICAL CORP. 


At 


45 FIFTH AVENUE, NEW YORK 16, N.Y 




















W MOLDERS USIN 
OFIT FROM LATES 





Monsanto’s method of serving 
the plastics industry... 


QUALITY 
MATERIALS 








First and foremost, Monsanto serves the plastics 
industry by making the finest plastic materials 
possible. Monsanto research and product develop- 
ment bring you products like... 


&:. 

OV, polyethylene —This newest of the Monsanto family of plastics 
is manufactured by an entirely new process developed by Monsanto 
research and unique in the industry. Due to this special manu- 
facturing process, Orizon polyethylene has unusual properties that 
show promise of broadening the potential applications for poly- 
ethylene. 

Another advantage of this process is that it assures greater uni- 
formity of the chemical and physical properties of the material. 
This uniformity, combined with large-unit blend size, means higher 
operating efficiency and lower costs for the user. 

Orizon is currently being supplied in formulations for molding, 
film, pipe, wire coating, extrusion-lamination coatings and blow 
molding. Orizon is supplied in the form of small, square pellets. 


styrene —T'he diversified range of Lustrex formulations avail- 
able provides molders wide latitude in selecting the type of Lustrex 
styrene molding compounds with specific properties desired for 


particular applications and molding conditions. Lustrex formula- 
tions include: 


Lustrex L—general purpose material for standard molding requirements. 
Lustrex Hi-Flow 55— properties similar to general purpose material with fast 
flow especially suitable for molding thin walls at high speed on automatic 
equipment. 

Lustrex Hi-Test 88—-Rubber-modified, high-impact styrene with fast flow 
and good gloss widely used for large industrial parts. 

Lustrex LHA— modified medium impact material with high gloss. 

Lustrex Hi-Heat 99—for applications requiring heat resistance up to 204° F. 
Lustrex LXC—super high-heat resistant material. Withstands boiling. 
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NEWS in BRIEF 


Ziegler-type polyethylene will be launched in production by Hercules 
Powder Co. under the trade-name Hyfax. The company's plant at Parlin, N. J., 
will be converted and expanded to manufacture the material at the annual 
rate of 30-million pounds. Production of polyethylene also will be boosted by 
Monsanto Chemical's plan to expand its Texas City, Tex., plant, increasing 
its production by 150%. 











New sales-service lab for its film materials was opened by 
Du Pont. The $1,000,000 facility is designed to increase customer service 
and explore new markets for cellophane, Mylar, and acetate films, and cel- 
lulose sponge. 


More descriptive terms for plastic products than in the past should 
be considered, according to Harry Kline, veep of Reichhold Chemicals (see 
guest editorial, page 607). Let us try to be more explicit in our ter- 


minology, and play down the word "plastic" in referring to these products, 
he says. 





Study of plastic pipe for potable water supplies has been completed 
by the National Sanitation Foundation, under SPI sponsorship, and final 
reports should be printed by year-end. A program has been set up for in- 
spection, testing, and approv2l of plastic materials and pipe. 





Plant openings during the month included Dewey & Almy's new plant 
at Greenville, S. C., for producing Cryovac plastic bags; a new and larger 
plant in Cleveland, 0., for Glastic Corp., makers of glass-reinforced plastic 
products for electrical insulation uses; and Nopco Chemical's two new plants 
in Harrison, N. J., and Los Angeles, Calif., each with an annual capacity 
of 3,000,000 pounds of flexible polyurethane foams. 














Business developments announced included the formation of a new 
vinyl flooring division by General Tire & Rubber. A plastic game manufac- 
turer purchased Acme Plastics and renamed it Thunderbird Plastics. After 
two years of research and development work, production of polyurethane resins 
and foam materials has begun at Pelron Corp. Stockholders of both firms 
approved merger of Lion Oil into Monsanto Chemical. 

















Hetron polyester resin panels with fibrous glass reinforcement 
have been given the UL seal of approval as self-extinguishing. The panels, 
fabricated by Resolite under the trade-mark Fire-Snuf, will burn under a 
blow-torch only while the flame is applied. 





New type of cast acrylic plastic made by Rohm & Haas protects 
valuable exhibits in museums and libraries against ultra-violet light fading, 
as well as structural damage. Used in transparent light shields or filters, 
the new material protects art collection and historic documents exposed to 
daylight or strong illumination. 





New Materials that merit attention (see page 644): an improved 
ethylene polymer; non-woven reinforcements for plastics; a vinyl heat and 
light stabilizer; a polyacrylate thickener; an acrolein-based diol for 
chemical use; and a chlorinated wax plasticizer. 





New Equipment worthy of mention (See page 646): an automatic loader 
for injection machine hoppers; a vertical hydraulic press; a vacuum forming 
machine; open-side C-frame hydraulic presses; a two-color printer for plastic 
closures; a portable oil filter unit; and a dual-drive lab mill. 








New Products to be noted (see page 648): vinyl weatherstripping 
kit ; epoxy-phenolic drum coatings; vinyl closure strips for corrugated sheets; 
reinforced plastic baby carriages; polyester tape for wrapping coils; rein- 
forced plastic container for hot paste; PVC instrumentation fittings ; modified 
Styrene TV masks; and building-appliance plastic insulated wire. 
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13811 TRISKETT ROAD 








COATING AND HANDLING SYSTEMS | 


or 


TEXTILES - PAPERS - FILMS - FOILS 


PLASTISOL COATING SYSTEMS 


The application of high solid vinyls to webs is accom- 
plished with IOI integral coating, fusing and embossing 
systems for producing a multitude of end products. 


ORGANOSOL COATING SYSTEMS 


These IOI systems apply organosol dispersions in 
volatile solvents to webs at high production rates to 
produce artificial leathers, pressure sensitive tapes, book 
cover cloths, etc. 


HYDRASOL COATING SYSTEMS 


For the application of water dispersions of various 
resins, such as vinyls, rubbers or neoprenes, to various 
webs for such uses as paper backup for tapes, decorative 
papers or industrial fabrics. 


IMPREGNATION SYSTEMS 


For the continuous saturation and impregnation of one 
or several webs under complete process control using 
polyesters, latices, varnishes and silicones—for many 
important industrial products, 


TEFLON DRYING & SINTERING OVENS 


Batch or continuous operation for all types of teflon 
applications, including web coatings such as glass cloth. 


SILICONE CURING OVENS 


Batch or continuous operation with silicone rubbers or 
resins for molded, extruded or coating applications, 


Write for descriptive literature, specifications | 


and complete detailed information 
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CLEVELAND 11, OHIO 
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The coming advent of commercial produc- 
tion of Ziegler-type polyethylenes by Ameri- 
can manufacturers promises to bring a new 
wave of confusion to the plastics industry. 
This confusion and state of uncertainty will 
not be limited only to the consumer, but will 
also strike at the molder. 

a 

The plastics molder is being bombarded 
with publicity on the new materials, extolling 
their virtues and implying their superiority 
over conventional polyethylenes. He is being 
told that some of the properties of the new 
materials (for example, their higher heat de- 
formation points permit sterilization of baby 
bottles) offer exciting prospects for the fu- 
ture. As such, he is being invited and guided 
to view a promising horizon of expanded ap- 
plications that could not be filled by the con- 
ventional polyethylenes. 

This is not meant to imply that the manu- 
facturers of the new materials are dishonest in 
their publicity, since all data disseminated to 
date justifies these claims of property supe- 
riority. What is needed is an exhaustive pres- 
entation of data on each of the new materials 
in comparison with the regular polyethylenes. 
Given such complete and factual comparative 
information, the molder will quickly foresee 
and develop his own applications that take 
full advantage of the new properties. 

Equally important is the molder’s need for 
detailed information on molding and process- 
ing conditions for the Ziegler-type materials. 


November, 1955 


EDITORIAL: The Coming Confusion in Polyethylenes 





NOVEMBER, 1955 


He must truly realize and understand the 
differences in these conditions from those of 
conventional polyethylenes, if he is to prop- 
erly handle the new materials. Yet this is 
a phase that has been ignored almost com- 
pletely by the publicity deluge thus far. 

The plight of the consumer can well be im- 
agined when the new polyethylenes hit the 
product market. The average housewife has 
gained some familiarity with the word “‘poly- 
ethylene” and has learned to recognize it by 
its appearance and waxy feel. Now she will 
see an even greater number of items bearing 
the word she knows, but some claiming to 
things that regular polyethylene cannot do. 
When she finds that the new baby bottles can 
be sterilized, she will expect all polyethylene 
to withstand boiling water, and be sadly dis- 
illusioned with plastics when her regular poly- 
ethylene products fail and deform in this test. 

if 

The obvious requisite for the new materials 
is that they bear a name other than polyethyl- 
ene, so that the processor and the consumer 
cannot mistake them for the conventional ma- 
terials. Saying “low pressure polyethylene”’ 
or “linear polyethylene” is not enough. We 
need another name for the new chemical class 
upon which to base the needed education of 
the molder and consumer. 


Li, dM Wau 


Editor 
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wherever Highest Quality Vinyls are made 


you'll find ARGUS stabilizers and plasticizers 


ARGUS CHEMICAL CORPORATION 


633 COURT STREET BROOKLYN 31, N. Y. 





H. M. Royal, Inc., 4814 Loma Vista Ave., Los Angeles 
REPRESENTATIVES: Philip Bros. Chemicals, Inc., 176 Federal St., Boston 
PURR-FECTION H. ae Blachford, Ltd., 977 Aqueduct St., Montreal 
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Stabilizers for Vinyl Chloride 


and Its Copolymers—Part | 


The first of a two-part article giving an exhaustive and critical examination 


of the many different types and classes of vinyl stabilizers, 


their features, properties, and applications. 


MATTHEW PERRY, Chief Chemist 
Viemand Bros., Inc., Long Island City, N. Y. 


and 


PAUL F. BRUINS, Professor of Chemical Engineering 


Polytechnic Institute of Brooklyn, Brooklyn, N. Y. 


Polyvinyl chloride and its copolymers are subject to 
degradation upon prolonged exposure to heat and ultra- 
violet light. Vinyl stabilizers, such as metallic soaps, 
organo-metallic salts, and the organics, are introduced 
to modify this undesirable reaction. There is no one best 
stabilizer or stabilizer system for all formulations. The 
choice of a satisfactory stabilization system depends on 
all the other components of the formulation which influ- 
ence stability, and also on the various end-uses and 
effects which are desired. 

Theories are still being expressed for the mechanism 
or cause of vinyl decomposition. One of the earliest 
theories, and still the most common, is that breakdown 
of the polymer commences with the split-out of hydro- 
gen chloride. Release of the initial molecules of HCl 
presumably catalyzes further degradation, resulting in a 
conjugated polyene structure. These conjugated double 
bonds are chromophores, and the intensity of color in- 
creases with the number of such double bonds present. 

More recent work by Arlman has shown that the 
degradation of PVC is not auto-catalyzed by hydrogen 
chloride, although the release of HCI and subsequent 
polyene formation are certainly accompanying features 
of vinyl degradation. It is not within the scope of this 
paper to discuss these two diametrically opposite points 
of view. Rather, this paper will concern itself with the 
practical methods at hand to control degradation. 
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The following properties would characterize the 

hypothetical “ideal” stabilizer: 

(1) Ability to accept hydrogen chloride as it is liber- 
ated from the polymer. 

(2) Antioxidant action. 

(3) Ability to break up the color-producing polyene 
system which causes discoloration either 
through addition or cross-linking. 

(4) Imparts ultra-violet light resistance. 

(5) Compatibility with the vinyl resin and plasticizer. 

(6) Resistance to extraction by water, oils, and fats. 

(7) Non-toxic. 

(8) Capability of easily being incorporated and dis- 
persed. 

(9) Freedom from sulfur discoloration. 

(10) Freedom from calender plate-out. 


Choosing a Stabilizer System 


Since no stabilizer system has been produced as yet 
that possesses or imparts all of the above properties, it 
is obvious that choice of a stabilizer is a very critical 
step in the development of a vinyl plastic product. This 
is due primarily to the other components of the plastic 
which influence stability and stabilizer action to a very 
marked degree, and also because various end-uses and 
effects are desired. There is no one best stabilizer system 
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for all vinyl compounds, so the choice of a stabilize: 
system at the present time represents, neglecting co 
mercial factors such as cost, a compromise between the 
best solutions of the following five major problems: (|) 
heat stabilization efficiency in relation to process con 
tions; (2) light stability in relation to the service expected 
of the product; (3) toxicity of the stabilizer; (4) interac- 
tion between the stabilizer and the other compounding 
ingredients; and (5) physical form of the stabilizer. 


Heat Stabilization Efficiency 


There are three main types of heat history encoun- 
tered in the compounding and processing of a viny! 
stock: (1) long-term, low temperature; (2) short-term, 
high temperature; and (3) long-term, high temperature 

An example of the long-term, low temperature proc- 
ess is the mixing of a highly plasticized stock in a Ban- 
bury or on open rolls, followed by calendering at about 
330° F. A high percentage of re-work may be necessary, 
so it must be assumed that the compound will have to 
withstand heating to 330° F. for up to 60 minutes. 

The short-term, high temperature process is exempli- 
fied by the extrusion of an unplasticized stock. The com- 
pound is usually prepared in an internal mixer working 
on a short cycle, and then cooled for granulation. It is 
fed to an extruder designed to have the minimum hold- 
up volume and to bring the stock to a temperature of 
390° F. as rapidly as possible, after which the extrusion 
is cooled in the haul-off system. 

The third type of process condition is characteristic 
of injection molding of unplasticized PVC. One of the 
main reasons for the slow development of this technique 
is the difficulty of stabilizing a compound against the 
high molding temperature (in the region of 400° F.), 
combined with the long period of hold-up in the cylinder 
and plasticizing chamber of the injection machine. 

Heat stability is generally determined by heating test 
strips for two hours at a temperature of 350° F. in a 
circulating-air oven (see Figure 1). Samples are removed 
at 15-minute intervals so that a complete picture of a 
compound’s heat stability may be obtained. 


Light Stability 

Although the effects of heat and light on vinyl poly- 
mers are Closely related and inter-catalytic, the efficiency 
of heat stabilizers usually bears little relation to the 
properties of that substance as a light stabilizer. The two 
types of stability frequently must be catered to sepa- 
rately; the heat stability required being dependent on 
processing conditions, and the light stability dependent 
on the utilization conditions of the finished product. 

It is useless to give a cable insulator which is heavily 
covered the same protection against ultra-violet light 
that is necessary for, say, shower curtains or window 
drapes. Nevertheless, many of the proprietary stabilizers 
now available will provide both heat and light stability. 

Various methods and machines are used to predict the 
light stability of a vinyl compound. In accelerated tests 
in the laboratory, both the Weather-O-Meter (see Figure 
2) and the Fade-O-Meter are commonly used for this 
purpose. Actual outdoor weathering (see Figure 3) has 
been found to be one of the best criteria for predicting 
a vinyl product’s useful service life. 
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Stabilizer Toxicity 
A vinyl compounder frequently is restricted by com- 
mercial opinion in his choice of formulations even when 
he may be on safe ground technically. Once a stabilizer 
is incorporated into the vinyl product, the toxicity it may 
have can generally be considered non-existent if the 
compound is not leached out. Thus, the important con- 
sideration is the quantity of the stabilizer (or of its de- 
composition and reaction products) which may be ex- 
tracted from the vinyl compound in service, and what 
physiological effect such extraction will have, rather 
than considering only the toxicity of the metal itself. 

The stabilizer itself is important where extraction is 
likely to be a problem; e.g., food packaging. Certain 
soaps of the alkali metals and of calcium, zinc, and 
magnesium are considered non-toxic and, therefore, suit- 
able for inclusion in non-toxic vinyl formulations. 

Lead is considered the most toxic of the vinyl stabi- 
lizers, and the danger involved in its use is great because 
it is a cumulative poison. Alkyl salts of cadmium, tin, 
and barium are considered approximately equal in 
toxicity, but are considerably less dangerous than lead. 
They are non-cumulative poisons. Strontium is consid- 
ered the least toxic of the metal stabilizers not approved 
by the Department of Agriculture. It is also non-cumula- 
tive. Epoxy resins of low molecular weight are toxic and 
may cause dermatitis. The higher molecular weight 
epoxy resins and the epoxy plasticizers are considered 
non-toxic. 


Interaction of Stabilizer and Other Ingredients 

The progress of thermal and photochemical degrada- 
tion, and their end results, are greatly affected by the 
presence in the compound of other constituents besides 
the pure polymer and stabilizer. Great discrepancies in 
stability are observable among different companies’ 
preparations of the same polymer compounded with a 
given stabilizer. In fact, sometimes different batches of 
the same company’s material will show considerable 
variation in stability. These anomalies may be due to 
differences in the structural configurations of the various 
polymers, their degree of purity, the nature of the im- 
purities (residual catalyst, residual emulsifying agents, 
and so forth), and the different physical forms of poly- 
mers made by different processes. 

Plasticizers will also affect the performance of a given 
resin to a considerable degree. Some types will reduce 
the stability as much as 50%, while others will improve 
it considerably. The results obtained with each change 
of plasticizer are predictable only in a very broad sense. 
It is necessary, therefore, to gather a large stock of em- 
pirical information and to continually supplement this 
information with trial-and-error experiments if any nec- 
essary changes in the stabilizer system are to give the 
desired results. 

A few reliable rules may be mentioned with regard to 
stabilization effects of various plasticizers. The phos- 
phate esters have poor heat stability and their use may 
result in discoloration upon exposure to light, regardless 
of the stabilizer employed. Unsaturated and ether-ester 
plasticizers fail upon relatively short outdoor exposure 
by becoming brittle. Epoxy plasticizers improve the per- 
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Fig. |. Heat stability generally is determined by heating test 
strips for two hours at 350° F. in an air oven. Samples are re- 
moved and tested at 15-minute intervals to give a complete 
picture of a compound's heat stability. 


formance of almost any soap stabilizer either with or 
without a phosphate-plasticized stock, but may give a 
slight yellowish tinge to the organo-metallic stabilizers. 
The effect of fillers and pigments on stability varies 
widely, being dependent on the specific filler, the impuri- 
ties present, etc. The most common effect is a moderate 
reduction in the heat stability, jointly with improved 
light stability. In general, an uncoated filler or a filler 
coated with a saturated material is preferred, and care 
should be taken to select fillers free from iron, zinc, and 
other compounds detrimental to polyvinyl chloride. 


Physical Form of Stabilizer 


If the compound is to undergo thorough pre-mixing, 
followed by gelation in an internal mixer and sheeting 
on open rolls, a solid granular stabilizer may be dis- 
persed sufficiently in the compound to be satisfactory, 
even if it is insoluble. The same stabilizer, 
particle size is especially controlled, might be unsuitable 
for use in a plastisol prepared by simple stirring, 
quite useless for a thin organosol intended, for example. 


unless its 
and 


for a transparent coating on paper. For the last-men 
tioned application, a liquid stabilizer is essential in order 
to achieve maximum stability and clarity. 

Another important limitation on the choice of a stabi- 
lizer system involves the service condition of the product 
The chemical reaction of certain metallic 
hydrogen sulfide or other sulfur-bearing compounds re- 
sults in the formation of the metallic sulfide 
metallic sulfides vary in color, depending on the metal 
in question. Lead-stabilized compounds, for example 
will darken rapidly to a black sulfide in the presence of 
a sulfur-contaminated atmosphere, vulcanized rubber, or 
packages made of sulfite paper. Cadmium stabilizers also 
have a tendency to sulfur stain but, instead of the black 
lead sulfide, the less noticeable yellow-orange cadmium 
sulfide is formed. Antimony-containing salts stain rapidly 
to a deep orange sulfide. Tin, zinc, strontium, and 
barium soaps do not stain in a sulfur atmosphere 

Calender plate-out can be solved partially when a 
stabilizer combination is made that is completely com 


salts with 
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patible with PVC and primary plasticizers like DOP. 
According to Hansen and Dennis, another factor that is 
involved in the elimination of plate-out is the use of a 
non-polar organic stabilizer that will not be attracted to 
metallic surfaces. 

Copper staining is also a factor which should be con- 
sidered in those processes, such as slush molding, where 
copper molds are used. 


Types of Stabilizers 

There are three major classes of vinyl stabilizers: the 
metallic soaps; the organo-metallic salts; and the or- 
ganics, which are still in their infancy in this country. 

At the present time, the bulk of vinyl resin formula- 
tions are stabilized by the addition to the polymer of a 
small percentage of metallic soaps. The metals cited for 
these stabilizers include the alkali metals (sodium, potas- 
sium, and lithium), alkaline earth metals (calcium, stron- 
tium, barium, and magnesium), and the heavy metals 
(zinc, tin, lead, and cadmium). Only barium, cadmium, 
tin, zinc, and lead are being used significantly; the others 
are used to only a limited extent. 

While the metallic fraction of these soap stabilizers 
determines the chemical properties, the fatty acid radical 
largely governs the physical properties. Saturated fatty 
acids between decylic and behenic can be used, but for 
economic reasons the most commonly used of the natu- 
rally-occurring saturated fatty acids are lauric and 
stearic. It should be noted that the lower the molecular 
weight of the acid, the greater will be its sensitivity to 
water. 

The lower molecular weight synthetic acids, such as 
2-methyl heptoic and 2-ethyl hexoic acid, are coming 
into wide use. They generally can be prepared in liquid 
form, and have the great advantages of good compatibil- 
ity and low lubricating effect. These properties make 
them more suitable than salts of the long straight-chain 
fatty acids for use in compounds which are to be printed 
or heat-sealed. 

The principal disadvantage of metallic and organo- 
metallic stabilizers is their metal content which, with the 






























probable exception of the organo-metallic tins, may gi 
organo-metallic chlorides by reaction with hydrog 
chloride from the polymer. Chlorides present a numb 
of problems to the vinyl compounder. For example, t! 
difference between the refractive indices of the met 
chloride and the vinyl compound may cause cloudines 

The chlorides have varying degrees of solubility 
water and, therefore, are prone to extraction, with th 
danger in some cases of toxic contamination of liquic 
in contact with the plastic material. In addition, chlorides 
are ionic, and may be harmful to the electrical propertie 
of the compound. Metallic soap stabilizers and their de 
gradation products have a very limited compatibility wit! 
vinyl compounds. It is for this reason that some com 
pounders are turning to the relatively new organo-metal- 
lic liquid stabilizers or, better still, the new organic 
stabilizers. 

Considerable interest have been shown in the purely 
organic stabilizers since they represent a practical means 
of approaching most of the properties which character- 
ize the hypothetical “ideal” stabilizers. These attempts 
have been unsuccessful, however, because an organic 
molecule with the appropriate reactivity is unlikely to 
be sufficiently stable at the high temperatures encoun- 
tered in vinyl processing. These organics have been 
rather successful in Europe due to the low processing 
temperatures used there, but have proved to be too un- 
stable for this country’s high speed, high temperature 
production. 


Alkali Metal Soaps 

The alkali metal soaps, see Table 1, generally impart 
a remarkable degree of light stability and weather re- 
sistance. As a class, however, they have the disadvantage 
of high moisture absorption which may be reflected in 
clouding or marring of the film, as well as by gassing. 
Supplementary heat stabilization is usually required with 
these soaps. When used with some combination of basic 
lead or barium salts, good heat, light, and weather re- 
sistance may be obtained. 

Sodium and potassium phosphites probably provide a 


Table |. Alkali Metal Soap Stabilizers 


Chemical Name 





Sodium Compounds: 
Disodium hydrogen phosphate plus 


sodium silicate Vanstay L 
Disodium hydrogen phosphate plus 

sodium penta-capryl tripol yphos- 

phate No. 85X 
Sodium penta-octyl tripol yphosphate No. 53 
Sodium penta-captyl tripol yphospate No. 85 
Sodium organic phosphate Ferro 541 


Sodium organic phosphate (anhydrous) Ferro 541A 
Lithium Compounds: 
Lithium stearate 


rr) 


Ban 





Trade Name 


Physical Density 
Manufacturer Form or Sp. Gr. 














R. T. Vanderbilt Co. Powder 9.4 
Victor Chem. Co. Powder 0.92 
2 ~ ‘i Paste 1.17 
m ‘- y Paste 1.19 
Ferro Chem. Corp. Paste — 
7 4“ Powder — 
Syn. Prods. Co. Powder 1.02 
Metasap Chem. Co. Powder -- 
Warwick Chem. Co. Powder a 


Witco Chem. Co. Powder 1.01 
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ight protection superior to that of the more commonly 
used dibasic lead phosphite, but are not used because of 
extremely poor heat stability and high water absorption. 

Disodium hydrogen phosphate is commonly used as a 
light stabilizer. The anhydrous form would be preferred 
were it not for its hygroscopic properties. 

Sodium penta-octyl and capryl tripolyphosphates are 
produced primarily as wetting agents, but have some 
uses as light stabilizers for transparent vinyls. They give 
good clarity and no haze, but are very inadequate as 
heat stabilizers so that they must be reinforced. These 
compounds also act as dispersing agents for vinyl 
organosols and latices. 

Lithium stearate is slowly gaining in popularity with 
vinyl compounders. Its chief function is as a lubricant 
since it causes less haziness in transparent stocks than 
most of the other metallic stearates, and is superior to 
them as a heat stabilizer for phosphate-plasticized stocks. 
It is slightly more soluble in ketones than the other satu- 
rated soaps, thus interfering less with printing opera- 
tions. It is considered a satisfactory stabilizer-lubricant 
for extrusion compounds of medium or low plasticizer 
content. 

Lithium ricinoleate is not available commercially at 
this time. This compound maintains the relatively good 
clarity observed in the stearate, together with better heat 
and light stability. The hydroxyl groups of the ricinole- 
ate also render it more soluble in polar solvents than the 
stearate, so it interferes less with the adhesion of vinyl 
printing inks. 


Alkaline Earth Metal Soaps 


Calcium and strontium soaps are still being used be- 
cause they are fairly inexpensive, generally are com- 
patible with the solvents and plasticizers used in or- 
ganosols and plastisols, and are considered relatively 
non-toxic. They also work synergistically with the soaps 
of cadmium, zinc, and lead. They are sold both in 
powder form and as mobile liquid solutions. 

Barium soaps are rarely used alone, but rather in con- 
junction with cadmium stabilizers. When an excess 
amount of barium to cadmium is used, an orange color 
develops prematurely in the vinyl plastic upon heating. 
The higher fatty acid soaps from the laurate up, with 
the exception of the ricinoleate, generally are incom- 
patible with vinyl to a certain extent and cause exuda- 
tion. However, the higher fatty acid formulas exhibit an 
extraordinarily high resistance to the passage of mois- 
ture. 

Magnesium soaps are not widely used because of in- 
efficiency, but are non-toxic and have some use in 
conjunction with calcium and zinc soaps to form syner- 
gistically stabilized systems for calendering of “food- 
stuffs quality” vinyl film. 

Calcium stearate was a very popular stabilizer when 
processing temperatures were low, but is considered 
poor at current processing temperatures. Although not 
as efficient as lithium stearate, it still remains the most 
popular of the non-toxic stabilizers. Calcium stearate 
has a tendency to develop a characteristic orange colora- 
tion in unpigmented compounds when subjected to tem- 
peratures above 330° F. In the presence of titanium 
dioxide, the orange is replaced by a pink color, In clarity 
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it is inferior to lithium stearate but superior to lead 
stearate. 
Calcium stearate is a fairly satisfactory stabilizer- 


lubricant for highly plasticized extrusion compounds 
and plastisols, provided they are processed at tempera- 
F. Because of this temperature 


limitation, its most important use is as an internal lubri- 


tures not exceeding 300 


cant. Because of its non-toxic effect and low cost, it Is 
also used in food wrappings, toys, and surgical tubing 
Calcium stearate has the disadvantage of spewing in 
high concentrations, causing heat-sealing difficulties. Im- 
proved heat stability and good light stability are obtained 
when 0.5-0.75% 
1.5% of the calcium compound and 5% of 


of zinc octoate is combined with 0.4- 
an epoxy 
plasticizer to form a non-toxic mixture. An epoxy resin 
(1%) may be substituted for the epoxy plasticizer to 
obtain a similar result. 

Calcium ricinoleate is a better heat stabilizer and lu- 
bricant than the stearate and has some light stabilization 
action but is used less because of higher cost. It is best 
prepared as a dispersion in plasticizer. Like the stea- 
rate, it forms a base for a relatively non-toxic mix- 
ture with zinc soaps. It also has the disadvantage of 
spewing in high concentrations, causing heat-sealing 
difficulties. 

Calcium ethyl acetoacetate is a non-toxic light stabi- 
lizer. Although not of value when used alone, it is a good 
component of synergistic mixtures, especially with di- 
butyl tin dilaurate. This mixture is an economical way 
of using the tins for optimum heat and light stability, 
since the major portion of the system is the calcium salt 

Calcium silicate is a white reinforcing filler for rub- 
ber, but can be used as a heat stabilizer in vinyl com- 
pounds. It is also a satisfactory filler in vinyls, although 
it has no reinforcing value. 

Strontium stearate is very similar in its action to that 
of calcium stearate, and is regarded as relatively non- 
toxic. It does, however, give better clarity and light sta- 
bility than the calcium soap, and is less prone to the 
development of the characteristic orange color upon 
heating. It is more effective when used with a low per- 
centage of zinc or cadmium soap in an epoxy-type 
formulation. 

Strontium ricinoleate has an advantage ove! 
ricinoleates in that its solutions in plasticizers have a 
lower viscosity build-up. It is a better heat and light 
stabilizer than strontium stearate, and is comparable in 
efficiency to calcium ricinoleate. 

Strontium naphthenate was one of the first non-lead 
stabilizers to come into commercial use in this country 
It is a good heat stabilizer for short-term high tempera- 
ture use, and is especially suitable for use in transparent 
copolymer formulations. The main disadvantage is its 
very objectionable odor. 

Barium stearate is not generally used as a stabilizer, 
but is an important film-calendering lubricant. The 
amount involved is usually below 0.5 part per 100 parts 
of resin, since higher concentrations tend to over-lubri- 
cate and cause spewing. 

Barium ricinoleate is the most popular of the ricinole 
ate stabilizers since it is usable by itself if a definite 


( 


initial yellowing of the stock is tolerable. From 1-2% 


other 


(Continued on page 634) 
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Cast Plastic Tooling 


in Aircratt \pplications* 


Advantages, limitations, and applications of cast phenolic, ethyl cellulose, 


and epoxy tooling in the aircraft industry. 


L. E. FROST, Tool Engineer 


Vorth American Aviation, Inc. 


Much has been written lately of the use of plastic 
tools by both the aircraft and automotive industries. 
To the uninitiated, it would appear that plastics are 
the answer to a tool engineer’s dream, and that plastic 
tooling is going to replace metal tooling. Nothing could 
be further from the truth. Plastic tooling has come a 
long way and will solve many tooling problems, but 
owners of metal tool making or finishing equipment 
would do well to keep it in running order. 

Cast plastic tooling covers an extremely broad scope. 
When you consider that cast materials used for tools in- 
clude phenolics, epoxies, and ethocels, to mention a few, 
and range from soft, flexible materials to rigid, non- 
deforming, hard-surface materials, it is evident that 
only the beginning is under way. 

The most common question when discussing plastic 
tooling is, “Why use plastic tools?” Some of the answers 
offered are: 


(1) Cast plastic materials can be poured against a 
plaster, wood, or metal pattern or tool. After 
curing, the result will be a duplicate of the 
surface, with little or no barbering or grinding-in. 


(2) Tools can be made with a small amount of 
elapsed time and man-hours. 

(3) Tools can be made with little or no supporting 
or duplicating equipment. 

(4) Engineering changes in the tools can be made in 
reasonably short time spans without tying up 
production unduly. 

(5) The cost is less than for metal tools. 









Phenolic Tooling 

Cast phenolics have been widely used for over five 
years. Their main use in aircraft has been for the 
making of stretch dies for sheet metal skins (see 
Figure 1). Die construction varies with individual 
imagination, and each company seems to have its 
own likes and dislikes. Bases or back-up plates have 
been made from plywood, masonite, aluminum, Kirk- 
site, and steel. Cores or internal structures have utilized 
concrete, wood egg crates, pumice, gravel with resin 
binder, foams, Kirksite, and solid phenolics. Ordinarilly, 
the facing over which the sheet metal is stretched con- 
sists of 142-2 inches of solid phenolic. 

One type of stretch die that has proved production- 
worthy in several plants consists of a one-inch thick 
steel base with welded-on I-beams, and utilizes a foaraed 
phenolic core. The facing of phenolic encloses the core 
and duplicates the contour of a plaster splash taken from 
a master model. 

A recent improvement in stretching compound 
curvature parts utilizes an over-lid as an aid in the 
forming procedure. In the forming operation, the part 
is placed over the bottom die and clamped in the stretch 
jaws while the lid is elevated. After a slight initial 
stretch, the lid is lowered and clamped in place to hold 
the part to a reverse contour while it is being stretched. 
The result is a part that has the correct compound 
curvature with relatively cheap tooling. 


* Presen ted 


before the American Society of Tool Engineers 
Angeles Calif. 
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Fig. | Cast phenolic stretch die forming a sheet metal part. 


Another important application with widespread usage 
of cast phenolic is draw die tooling. Die construction 
varies with the individual companies, but generally 
utilizes a combination of steel or Kirksite with the 
phenolic as the surface that contacts the part. A typical 
construction consists of a solid phenolic punch, a 
Kirksite plastic-faced draw ring, and a phenolic-faced 
female die surrounded by a steel weldment box. Several 
companies report that such materials as 75S aluminum, 
44-inch hard stainless steel, and pure titanium have 
been formed on double-action phenolic draw dies. 

The cast phenolic resins used today are cured either 
at about 180° F. or at room temperature, depending 
on the equipment available for mixing, pouring, and 
curing. Both types are thermosetting and, when cured, 
are not reclaimable. The resins, however, are relatively 
‘inexpensive. Since they can be cast to shape and are 
dimensionally stable, the resultant tools require little 
or no hand finishing. The resins, catalysts, and fillers 
are easily mixed and cast, and the tools can be worked 
with standard woodworking equipment. Repairs or 


changes are easily made, since new resin can be added 
wherever necessary. 

Phenolic tools are usually lightweight and easily 
handled. A typical stretch die made of phenolic weighs 
about one-fourth as much as a Kirksite die, and can be 
made in about one-third the time. The lightweight, 


rn 


Fig. 2 Cast Ethocel die 






for drop hammer punch. 
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hard surface, and reproduction of shape makes phenolic 
patterns ideal for the Keller or Hydrotel machines. 


Ethocel Tooling 


Another cast tooling material that has a potential which 
is still being developed is the ethyl cellulose family of 
resins. These resins are compounded for heat melting to 
transform them from small blocks or pellets to a liquid 
state for pouring to the desired contour and, after 
cooling, retain the shape of the plaster, die, or part that 
has previously been “boxed-in.” 

The Ethocels are compounded for various degrees of 
hardness and flexibility ending on the end-applica- 
tion. Shore hardness can range from 30-90. These 
resins reclaimable and re-usable, but require a 
melting kettle or heated equipment for handling. 

The main uses to date for ethocel tools are drop 
hammer punches (see Figure 2); pressure rings for 
draw dies; fillers for stretching or bending formed 
sections or tubing; and fillers for forming integrally- 
stiffened parts such as wing panels, control surfaces, 
leading edges, etc. For drop hammer punches, the 
ethocel is sufficiently elastic to yield to the part thickness 
in the forming operation; therefore, an allowance for 
material thickness is not required when making the tool 
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Fig. 3 Cross-sectional drawing of cast epoxy shear die. 


Epoxy Tooling 

Within the past two years, a new family of plastic 
resins has appeared that overshadows all others. These 
resins are called “epoxies,” but for tooling applications 
can contain so any other combinations of resins or ma- 
terials that it would take a chemist to keep up with 
the additives. Some of these additives 
powder, silica, vinyl, polyamide, acrylonitrile, polyester, 
melamine, and Thiokol rubber, to mention only a few. 
These additives give epoxies all kinds of desirable 
properties. Epoxies can be cured in any length of time 
by merely selecting the proper catalyst, and can be 
heat- or room-temperature cured, depending upon the 
application. 

Epoxies can be hard and rigid or soft and flexible. 
They can be cast or used as laminating resins. They 
can be made to be insulators or heat conductors, and 
can be free-flowing or thixotropic as needed. 

Generally, for tooling purposes the cast epoxy ma- 
terials are furnished with the basic resin and fillers pre- 
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mixed in one can, and the hardener or catalyst 
Fig. 4. Tooling a complicated corrugated duct another can to be mixed with the resin just prior to Use 
section of stainless steel with cast epoxy: New applications of cast epoxy tooling are bein 
tried daily. Widespread usage of cast epoxy tooling i 
being made in shear dies (see Figure 3); wedge blocks 
drop hammer dies; bulge dies; Hydropress pressure 
plates; forming filters; and fixtures for milling, drilling 

and checking. | 

The following procedure was used recently to too! | 
a complicated corrugated duct section made of 17-7 
PH stainless steel by means of cast epoxy, as shown in 
the series of photographs of Figure 4. The inside surface 
of the duct was dummied up with plaster masters (see 
Figure 4-A), each one being scribed with prope 
reference lines. In order to retain the contour for ad- 
ditional tooling, it was necessary to make permanent 
plastic splashes. These consisted of four-piece segmented 
female epoxy laminates which, when reassembled 
formed a complete section of the contoured duct. These 
splashes consisted of a cast epoxy surface-coat rein- 
forced with glass laminate and supported by steel plates 
and plastic tubing. 

Corrugations were formed by pouring flexible epoxy 
resin into a female mold and curing. These corrugations 
then were attached to the proper line on the master by 
flathead wood screws (see Figure 4-B). Plaster splashes 
and resplashes then were made of the corrugated sec- 
tions, and clay %-inch thick applied to the surfaces of 
the splashes for making plaster cores to make the rough 
Kirksite castings. These Kirksite castings formed the 
inner core of the form dies. 

The plaster splashes of the corrugated masters then 
were stripped of clay, and prepared with fillers and 
coatings to smooth the plaster surface and to afford 
proper parting from the cast epoxy dies. The Kirksite 
cores (see Figure 4-C) then were rough-ground or sand 
blasted to remove oxidation, coated with epoxy resin. 
and boxed-in with the prepared plaster splash for pour- 
ing the rigid-type epoxy resin surface. This tool became 
a male stretch die, and also doubled as the punch for a 
drop-hammer sizing operation. 

A female Kirksite core was prepared in a similar 
manner. The male die was coated with a wax-type 
parting agent and %-inch thick plastic spacers applied 











Fig. 4—A. Segmented plastic master for interior surface 
of duct is made from plaster form; 









Fig. 4—B. Corrugated master showing a plastic splash; . Male kirksite core for master; 
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‘o the four corners. This Kirksite core was boxed-in with 
the matching male die. This time, a flexible-type epoxy 
resin was poured into the %-inch space and cured to 
make a matched tool (see Figure 4-D) that does not 
require a material thickness allowance because of the 
flexible resin. 

To use these tools to fabricate the part, the flat stock 
is predrilled to the correct pattern to align the resultant 
corrugations in the proper place; these holes indexed 
on a brake die; and each corrugation formed individual- 
ly. After forming (see Figure 4-E), the ends of the 
panels were flattened so that they would slide into the 
stretch jaws. The male form die was mounted on the 
stretch press and the part stretched to contour. After 
an annealing and pickling operation, the part was sized 
on the matched drop hammer tools (see Figure 4-F). 

An epoxy-glass laminate scribe fixture was used for 
rough-trim of the part. These details then were assembled 
on an epoxy weld jig, of which the male member is 
epoxy-glass cloth laminate, for spot-welding together 
with an inner skin to form the duct assembly (see 
Figure 4-G). 

This use of epoxy resins demostrates the feasibility 
of tooling complicated parts to close tolerances to 
achieve production parts in minimum time. 





Fig. 4—E. Corrugated panel formed on brake die; 


Limitations of Plastic Tools 

In order to avoid pitfalls in launching a plastic tooling 
program, it is well to recognize that plastic materials, 
like metallic materials, have handling and end-use 
peculiarities. Some of these are mentioned as an aid in 
understanding plastic tools. 

With cast phenolic tooling, temperatures above 200° 
F. are usually avoided. Sharp corners, sharp radii, and 
unsupported sections can fracture with undue load or 
sharp impact. If tools are stored outside, they should be 
returned to ambient or room temperature before using. ‘ . ' 
Avoid thermal shocks on the tools, since phenolics have 
low thermal conductivity. Inserts within the tools should Fig. 4—F. Corrugated panel after drop hammer sizing 
be rounded off to avoid stress points. Metals that are 
affected by acid catalysts must be coated with acid- 
resisting coatings before casting the resin. Close process 
control is the key to success, and compounding should 
be left to qualified technicians. 





(Continued on page 635) 
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Fig. 4—D. Female drop hammer die has rigid and flexible 
cast epoxy surfaces; Fig. 4—G. Finished duct segment. 
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The Public’s Confusion with “Plastics’’ 


HARRY KLINE, Vice president in charge 
of Phenolic Plastics Division, 
Reichhold Chemicals Inc., White Plains, N. Y. 


The word “plastics” is used today for so many 
diverse materials that the general public is rightly 
confused as to just what that term means when 
applied to a certain product or application. 

We first heard of a plastic automobile in the 
late 1930’s when one of the big-three manufac- 
turers experimented with the use of soya bean 
materials to modify phenolic plastics and produce 
auto body parts. The plastic car of that day is 
a far cry from the fibrous glass-reinformed poly- 
ester plastic car of today. Both are called plastic 
cars, yet the first type produced in the earlier 
periods would have failed due to lack of struc- 
tural properties. The materials in the plastic car of 
today are as different from the earlier types as 
aluminum is different from wood. 

The housewife who purchased an improperly 
designed plastic’ tablecloth may have soured on 
plastics, yet the same vinyl when properly applied 
and formulated as plastic floor tile will give her 
remarkable service in the kitchen. Some cheap 
composition board finished with a synthetic resin 
enamel may be advertised as plastic wall tile or 
plastic wall board, and the public is confused 
when it sees polystyrene wall tile and decorative 
laminates, also referred to as plastic products, 
for these applications. 

Plastics are as different from each other, both 
as regards raw materials from which they are 
made and in their methods of production from 
these raw materials, as metals differ from each 
other in their raw materials and production tech- 
nology. We do not refer to an automobile as made 
from metal; we say it is made of steel. Similarly, 
the statement that an automobile is made of 
plastic has little meaning and much confusion to 
the average individual. 

We are expecting tremendous developments in 
plastic pipe. The general public may be familiar 
with flexible polyethylene and vinyl garden hose, 
and may be bewildered when it hears of plastic 
pipe being used under great pressures in the petro- 
leum industry. In these applications, the plastic 
pipe may be made of fibrous glass and epoxy or 
phenolic resins. 

The original cast phenolic radio cabinets used 
many years ago by the radio industry were known, 
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of course, as plastic cabinets. Their difference in 
composition from the later cabinets molded of 
urea compounds or polystyrene is not apparent to 
the general public. If the first plastic cabinets 
failed in some way, they left a doubt in the pub- 
lic’s mind when later cabinets made of plastics 
were used. Again, these plastics differed from each 
other as much as a wood cabinet differs from a 
metal unit. 

When ordinary carbon steel is used in some 
application and fails because it rusts, we do not 
condemn steel in general, but feel that stainless 
steel would have been quite satisfactory. When a 
plastic such as polystyrene is used in some place 
where it fails because of heat resistance, the av- 
erage person tends to condemn plastics in general 
for such an application, whereas a more heat- 
resistant modified polystyrene might have done a 
good job. 

Even industrial engineers and designers often 
are confused by the too broad use of the word 
“plastics.” These engineers are quite familiar with 
the many types of steel alloys and their properties, 
but only a few are familiar with the many types 
of phenolic laminates and how they differ in elec- 
trical, mechanical, and chemical resistance proper- 
ties. Yet all of these products are referred to as 
plastic laminates. 

What is the solution to ail this misunderstanding 
and confusion? The solution is not an easy one, 
nor is the problem one that can be solved quickly. 
The SPI booklet, “Plastics—The Story of an In- 
dustry” is a great step towards educating the public 
to understand the vastness and meaning of the 
word “plastic.” The publicity on informative label- 
ling is another step in the right direction. 

We believe that the plastics industry also should 
give much thought towards using more descriptive 
terms for its products than it has in the past. The 
term “plastic pipe” today has about as much 
meaning as the term “metal pipe.” Let us all try 
to be more explicit and play down the word 
“plastic” in referring to our products. The public 
soon will become as familiar with some of our 
terms as it has become accustomed to aluminum, 
zirconium, vanadium, and other metallic termi- 
nology. 


THe END 
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“Plastics are such diverse mate- 
rials that we may well expect the 
general public to be confused when 
confronted with radically dissimilar 
plastic products.” 
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“When carbon steel rusts, the 
public does not condemn steel in 
general but asks for stainless steel 
the next time. Why blame plastics 
for poor design and misapplica- 
tions?” 

















“Let us try to make the public 
as aware of our terms; polyethyl- 
ene, vinyls, melamine, styrene, and 
polyesters; as they are of aluminum 
zirconium, vanadium, and othe 
metallic terminology.” 
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Decorating Molded Plastics—Part I 


The conclusion of a detailed two-part survey of decorating paints, methods, 
and equipment, emphasizing the effects of plastic part design and molding. 


LLOYD E. PARKS, Vice President & General Manager 


Logo, Inc., Chicago, Ill. 


Screen Process Printing 


The general subject of screen process printing has 
been covered in detail by Kosloff (6), and most of the 
general technology is useful in decorating plastics. 

The process is used extensively for printing both flat 
and curved surfaces on a wide variety of molded parts. 
It is particularly adaptable for multi-color decorating 
by successive screening operations using a series of 
different screens. It is more economical than spraying 
for decorating elaborate designs since elaborate photo- 
graphic screens are cheaper than eiaborate precision 
spray masks, and there is no need for engraving of the 
mold. 

On the other hand, screened designs do not have the 
depth or three-dimensional effect obtainable with 
second-surface decorating. 

The basic equipment used in screen process printing 
is the screen, commonly called the “silk screen” re- 
gardless of the fabric used in its construction, and the 
squeegee which is used to force paint through the de- 
sign in the screen to the part being printed. The screen 
consists of a taut woven fabric that is attached securely 
to a rectangular wooden framework and carefully 
masked with a stencil in a manner that will allow paint 
to be pressed through the fabric only in those areas 
where the stencil is open. 

Woven silk, nylon, copper, stainless steel, and many 
other materials are used in making blank screens. Nylon 


has essentially replaced silk and is, perhaps, the 
material most commonly used in screens for printing 
molded plastic parts. The mesh of fabrics used in screens 
for such work usually varies from 125-150. Screens are 
classified commonly by the number classification of the 
fabric used. By this system, number 12, 14 and 16 
screens are most common. As the number increases, 
the mesh of the screen becomes finer and gives a thinner 
film of paint on the printed part. Thin films give better 
detail, but may result in poor hiding. 

For design printing, a stencil must be added to the 
blank screen. This may be accomplished by several 
methods. Simple, water-adhering cut-film and photo- 
graphic stencils generally are used in screens for printing 
molded parts. Sheet stock designed for water-adhering 
cut-film stencils is available from several suppliers, and 
consists of a water-soluble film backed with a thin sheet 
of plastic or special paper. 

Cutting of designs takes some experience. For best 
results, a good set of tools is required, including 
specially-designed cutting instruments, making devices, 
and a compass. For cutting, the stencil should be placed 
on a smooth, hard surface with the water-soluble film 
side up. The design is cut into the film, taking care to 
cut completely through in order that the cut area can 
be lifted from the backing. At the same time, care must 
be taken to avoid cutting the plastic backing. It is 
general practice to cut lines past corners in order to 
make them sharp and avoid uncut points that may hang. 
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When cutting is completed and the cut-out removed 
from the backing, the film is ready for transfer to the 
blank screen. 

The blank screen should be cleaned thoroughly with 
detergent if it is an organic fabric, or with a degreasing 
solution if it is a metal fabric. Then, the screen fabric 
is moistened with water and placed over the cut stencil 
so as to obtain contact over the entire uncut area. A wet 
cloth should be used to thoroughly wet a 10-15 inch 
square area of the screen, followed with a soft, dry 
cloth to remove excess moisture and press the screen 
into the water-adhering film. This procedure is repeated 
until all of the screen is covered. The prescribed drying 
time should be allowed and the backing removed care- 
fully to complete the cut-film screen. 

Photographic screens are used extensively, and are 
particularly desirable for intricate designs. Essentially, 
the process is quite similar to printing a snapshot from 
a negative. The commonly-used positive film is called 
“carbon tissue,” and consists of pigmented gelation 
emulsion or a similar colloidal film supported by a 
paper or flexible plastic backing. Sensitized carbon tissue 
must be used or the tissue sensitized with potassium 
bichromate before use. 

Preparation of the unit for printing and the actual 
printing technique are quite involved and require con- 
siderable experience for good work. Briefly, the sensi- 
tized carbon tissue may be contact-printed with either a 
negative or positive photographic film of the design to 
appear in the silk screen. After exposure, the film is 
developed in water at about 105° F. The unexposed 
area dissolves and falls out while the exposed area is 
unaffected by the water. Care must be exercised that 
the unexposed area is removed thoroughly and that all 
lines are sharp. From this point, the film is transferred 
to the screen and allowed to set in a manner much like 
that described for cut-films. 

The squeegee is a tool used to force paint through the 
design area of a screen in the painting operation. It is 
made of neoprene or other solvent-resistant synthetic 
rubber, and is equipped either with a handle for hand 
operation or with a holding device for machine oper- 
ations. Squeegees are usually about 0.25-0.5 inch thick, 
and for good printing the working corners must be kept 
sharp by sanding the bottom or working end. A small 
vertical jig with a slot about as wide as the thickness of 
the squeegee hand having fine sandpaper at the bottom 
is useful for this operation. Squeegees must be kept 
clean, and it is desirable to have a different one for 
each color. For a particular operation, the squeegees 
should be slightly shorter than the inside of the screen 
frame to allow ease of operation, but should always be 
long enough to cover the entire design in one stroke. 

Much of the screen process printing on molded plastic 
parts is done by hand. The flat plastic part is placed in 
register under the screen, and the screen adjusted for a 
clearance of approximately 0.125-inch. This clearance 
allows a line contact as the squeegee is pulled across the 
screen under pressure in the printing operation. Accord- 
ingly, the clearance will vary with the size and tautness 
of the screen. 

With the screen in position over a plastic part and a 
supply of paint on the screen behind the design, the 
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Fig. 8. Silk screening machine for flat rigid sheets. 


operation is set to go. The operator holds the squeegee 
firmly, preferably in both hands, and dips it into the 
paint, leaving a small amount in front of the squeegee 
along its entire length. Then the squeegee is pulled 
forward over the design with an even stroke and enough 
pressure to make a line contact with the plastic part as 
it moves. The squeegee is returned to the back, the 
screen lifted, and the printed part removed. 

Good screening paints or inks are available for use on 
practically every type of plastic, including treated 
polyethylene. However, the paint must be selected for 
the particular job and plastic to be decorated. Generally 
speaking, as with spray finishing, lacquers are more 
desirable than enamels for printing thermoplastics. In 
general, enamels are more desirable than lacquers for 
thermosetting plastics. 

Viscosity must be adjusted sufficiently low to allow 
flow-out of screen pattern, but high enough to avoid 
excessive running on the part and prevent screen drip 
ahead of the squeegee before it makes line contact in 
the screening stroke. Running of paint on the part will 
cause ragged edges and poor detail, ani dripping may 
cause shaded areas due to excessive paint. Proper solvent 
adjustments between low and high boiling constituents 
also is important in controlling paint on the screen and 
the part. Lacquers tend to dry on the screen if the 
solvents are too fast. If the part is screened with such a 
formulation, the film may become immobile as a result 
of solvent evaporation before the screen marks flow 





Fig. 9. Silk screening machine for flexible sheets. 


621 











ee 6 ech 





Fig. 10. Chain conveyor machine for automatic dip coating. 


out. If too much high boiling solvent is used, the paint 
will run on the part at the sacrifice of sharp lines and 
good detail. 

Enamels retain their consistency on the screen better 
than do laquers. If they do cure in the screen, however, 
they are difficult to remove, whereas lacquers may be 
removed quite easily with solvents or by working fresh 
paint over the area. The cut-film and photographic 
screens described for use in printing plastics have the 
advantage of resistance to lacquer and enamel solvents. 

Some molded plastic parts are screened by automatic 
or semi-automatic set-ups when volume production is 
required. This is particularly true of parts such as bottles 
and containers which often have curved surfaces. Flat 
sheets of plastic may be screened out of register and 
subsequently vacuum formed or molded to give de- 
signs that are in register. 

Elaborate automatic and semi-automatic machines are 
available for screening such flat sheets. The machine 
in Figure 8 handles rigid flat sheets ranging in thick- 
ness up to 0.75 inch. The squeegee remains stationary 
while the screen and plastic part move to make impres- 
sion by line contact. As shown in the photograph, the 
screen has just completed a print, and the squeegee is 
held by the jig located inside the screen frame at the 
right end. At this point in the operation, the vacuum- 
holding device releases the part which moves on con- 
veyor tapes out of the machine to the left. The screen 
and squeegee break contact, and the screen moves 
back to the right over a new piece of plastic resting on 
the conveyor tapes at the right. As the screen returns 
to the left, the part moves into position, is lifted from 
the tape, and secured by vacuum for screening. thus 
completing the cycle. 

The machine in Figure 9 is more elaborate and more 
nearly automatic. It is designed to handle flexible 
sheets ranging in thickness up to 0.040-inch, and will 
handle 0.050-inch thick sheets if they are sufficiently 
flexible. The stock is placed on a hydraulic lift under 
the housing at the right end of the machine. Sheets 
are picked up automatically, and moved up the incline 
between the feeder and screen by the moving tape. 
The lift platform at the right of the top switch box is 
kept loaded at all times awaiting pick-up for screening. 
The sheet is held in place by slight pressure from 
movable steel balls that are held in position by a 
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metal strap assembly. 

As in the previous illustration, the screen is in the 
position of having completed a cycle. It now moves 
back to the right and the leading end of the flexible 
sheet, which is approaching the screen at a 6° angle, 
is gripped by vacuum and secured to a 12-inch diameter 
drum rotating counter clock-wise. At this point, the 
leading edge of the sheet and the left end of the screen 
are in register under the squeegee. As the drum turns 
and the screen moves back to the left, the unit is moved 
under the squeegee for line contact printing. The sheet 
is peeled off the drum at a 14° angle from the screen, 
and the cycle repeats. 


Dip Coating 

Dip coating is economical and widely used for 
decorating plastic novelties, toys, and other objects that 
require only one color and are designed so that excess 
paint will drain off without being trapped. From the 
standpoint of appearance, dipping gives a very uniform 
paint film, but it should be noted that high-speed opera 
tion for rapid production prohibits application of a 
uniform paint thickness. If parts are withdrawn from the 
dip tank at a rate faster than they drain, the paint film 
will be thicker at the bottom of the part and excess 
paint will remain on the bottom edge as a line or tear. 
Such tears may be removed either by spinning the 
part or by hand wiping at some extra cost. For large- 
scale production, it may be more desirable to remove 
parts more slowly so that they can drain more com 
pletely. 

When pigmented paints are used, some method of 
agitation must be arranged to assure uniformity of the 
mixture. This may be accomplished by pumping ma- 
terial from the bottom to a point just beneath the top 
surface of the paint mixture, or it may be done with a 
mechanical agitator, provided air bubbles are avoided. 

The solvent system of a dipping finish must be 
adjusted to allow good flow-out and draining without 
sagging. Viscosity may range from about 15-25 seconds 
in a number 4 Ford cup. The gel time and film thick- 
ness may be controlled somewhat by use of low-boiling 
solvents which serve to reduce the viscosity of the paint 
in the dip tank, but evaporate rather rapidly upon 
application. Dip tanks may lose solvent, with a resultant 
increase in viscosity. This can be corrected by the addi- 
tion of the make-up thinner recommended by the paint 
supplier. Parts may be dipped singly by hand, or by 
mechanically lifted jigs that hold several parts. If the 
parts are withdrawn more rapidly than they drain, a 
drain board must be provided to catch the drippings. 

Chain conveyor installations, such as that shown in 
Figure 10, are used for large-scale production. This 
machine is loaded and unloaded at the front. The con- 
veyor moves at the rate of 18 inches per minute, dipping 
the parts into the tank of lacquer or enamel and with- 
drawing them slowly at the draining speed, for the 
production of tear-free decorated parts. 

From the dip tank, the parts move up to a drying 
tunnel above the tank and travel back and forth for 
drying. The drying tunnel is heated with forced hot 
air, but the temperature and drying rate are balanced 
to avoid reduction of wet paint film viscosity to the point 
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of sag or drain when the first blast of air hits the part. 
[he entire set-up is protected with a carbon dioxide 
fire extinguishing system. Dry parts return to the front 
of the machine for unloading. 


Roller Coating 

Small raised areas, such as letters, figures, and designs, 
may be decorated by roller coating with paint. This 
method is particularly useful in many cases as an 
alternate for hot stamping. It has an advantage over 
spray Coating in such operations in that simple, loose- 
fitting block masks may be used, or the part may be 
rolled without a mask. For best results, the raised areas 
should have smooth, flat surfaces, and all points to be 
roller coated in one operation should be in one plane 
or, at least, in a smooth arc. All edges and corners 
should be sharp for good detail. 

The paint must have good adhesion, since many 
raised areas are subject to handling. The solvent system 
must be balanced to allow flow-out, but the film must 
gel or become immobile before it has a chance to run 
off the raised area. 

In general, enamels and varnishes pick up and trans- 
fer better than lacquers, and have the advantage of 
remaining unchanged on the plate for a longer time than 
lacquers. On the other hand, certain lacquers have 
better adhesion than enamels to such plastics as poly- 
styrene, and can be rolled quite successfully if the opera- 
tion is performed rapidly. When lacquers show signs 
of drying on the roll or on the plate, they can be re- 
covered by the addition of the prescribed thinner. 

Hand rolls made of either gelatin material or neo- 
prene commonly are used for short runs and for areas 
that cannot be rolled by machine. A small amount of 
paint is placed on a flat surface such as glass, and the 





Fig. II. 


Automatic roller coating machine. 
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roll is coated by rolling back and forth in the paint. 
The coated roller is then moved back and forth over 
the raised area to transfer the paint. 

Automatic roller coating machines are available for 
handling large runs. However, they must be adapted 
to the particular job. The machine shown in Figure |! 
is designed for rolling the circular beveled area around 


the depressed letters inside a small plastic dial. This is a 
second-surface decoration. 
Paint is fed to the system of rolls at the back of 


the machine, and is transferred over the system to the 
beveled edge of the small neoprene roll in the center 
of the machine. The part is placed in the cup-like fixture 
and spun at the same rate as the neoprene roll is turn 
ing. The fixture shaft is then raised by an air lift, bring- 
ing the plastic part into point or line contact with the 
roller for transfer of paint around the area 


Fill-in Marking 


Depressed letters, figures, and designs on either the 
first or second surfaces of plastic parts may be filled 
easily and rapidly by the spray-and-wipe method. A 
single depression or a series of depressions may be filled 
by either spray-coating the general area without a mask, 
or spray-coating a restricted area around the depressions 
with a loose-fitting block mask. The job is completed 
by buffing or wiping the excess paint from the area 
surrounding the depressions. 

The wiping operation may be performed either by 
hand or by an automatic machine. In the automatic 
set-up, parts are secured in a cup-like jig and raised 
by an air lift for wiping. The shaft holding the part 
rotates, thus wiping the part on a cloth as pressure is 
exerted by the opposing cushioned jig. 





Fig. 12. Semi-automatic roll-leaf hot stamping machine. 
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Enamels must be removed before they cure, and it is 
desirable that lacquers be wiped before they are com- 
pletely dry. Since regular lacquers and enamels are 
sticky by nature, it is almost necessary to remove the 
last traces with a solvent which does not attack the 
plastic. Spray-and-wipe finishes must be formulated so 
as to avoid etching the plastic. In the case of second- 
surface decorating, etching will show up against the 
color subsequently applied over the area. Etching will 
mar the appearance of the part in the case of first- 
surface decorating, particularly if the area surrounding 
the fill-in is not painted. 

“Dry-wipe” formulations generally are more desirable 
than regular lacquers and enamels for spray-and-wipe 
fill-in. These highly pigmented materials are easy to 
use, and may be wiped or buffed without a solvent over 
a period of time ranging from about 20 minutes to 
several hours after spraying. Generally, these materials 
have poor gloss as a result of the very high pigmentation, 
and it takes them several days to reach maximum hard- 
ness. They can be packed or further decorated almost 
immediately after buffing. 

If parts are to be decorated by the spray-and-wipe 
method, the depressions must be rather deep and narrow 
to avoid complete removal of the paint in the wiping or 
buffing operation. 


Roll-Leaf Hot Stamping 

Molded plastic parts may be decorated rapidly and 
economically by roll-leaf hot stamping. The process is 
particularly good for relatively small letters, figures, 
and designs, and may be used for reasonably large 
areas if the parts are designed properly. 

Roll-leaf consists of a flexible ribbon of paper, cello- 
phane, cellulose acetate, or similar sheet stock with a 
colored coating on one side. The hot stamping process 
consists of transferring this coating from the flexible 
backing to the molded plastic part by means of pressure 
and heat. 

Roll-leaf is supplied in a wide range of both trans- 
parent and opaque colors, and is available with several 
different types of coatings formulated for adhesion to 
various kinds of plastics. Hot stamping equipment varies 
from the manually-operated press to completely auto- 
matic set-ups. 

The semi-automatic machine shown in Figure 12 
typifies such equipment. The plastic part is nested 
firmly in or on a jig under the head of the press, and 
the roll-leaf is fed under the head of the press with the 
coated side of the ribbon down for contact with the 
plastic. The roll-leaf is brought into pressure contact 
with the plastic by an electrically-heated die in the press 
head. Contact is held for a dwell-time sufficient to soften 
the coating and transfer it to the plastic surface where 
it is bonded by the heat and pressure. Then, contact 
is broken and the stamped part removed for further 
processing or packing. No drying is required. 

Hot stamping does introduce rather severe stresses 
into plastic parts, and it may be desirable to anneal 
the parts before decorating them further with paint or 
placing them in service. 

There are several methods of hot stamping, some of 
which are covered by patents. Brass or steel dies may 
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be used to stamp letters, figures, and designs on perfec tly 
smooth surfaces, as well as into depressions or on 
raised areas. Under pressure and heat, these dies n)ay 
indent the plastic as it is stamped. However, such ip- 
dentations are noi sufficient to give the three-dimensio: 4! 
effect of second-surface decoration. Electrically-heated 
silicone rubber pads or blocks may be used to bring 
the ribbon into pressure contact with raised areas on the 
plastic surface, thus transferring the coating with a 
clean break at the sharp edges of the raised areas. 

Hot stamping works most satisfactorily when parts 
are designed for decoration by the process. Within limits, 
curved surfaces and angles may be stamped. If the 
curvatures and angles are too great, there will be some 
slippage of simple dies, causing irregular markings 
Large areas must be relatively free of sink marks and 
other irregularities for good stamping. 


Clean-Up and Inspection 


Clean-up and inspection are important last steps in 
the decorating process. The amount and type of cleaning 
required depend on the type of part decorated and the 
type of decoration used. For example, clear parts spray- 
decorated on the second surface may have a collection 
of paint over-spray on the first surface that can be 
removed by wiping the entire area with a solvent that 
does not attack the plastics. For most plastic surfaces, 
this is a simple operation when lacquers are used. When 
enamels are used, however, over-spray must be removed 
before it sets or cures. Such a wiping operation will 
remove other surface contaminants, including dust 
Anti-static preparations may serve as the cleaning 
solvent and also reduce the static charge on the plastic 
part, thus protecting it from dust collection in shipment 
or in future use. 

The amount and type of inspection depend on the 
particular job and a statistical study of the operation. 
A sufficient number of parts should be inspected to 
assure shipment of parts that will meet the customer's 
specifications. Inspection of decoration should include 
a visual check for craze lines in the plastic, etched plastic 
surfaces, color of decoration, gloss of finish, coverage. 
and general appearance. Adhesion of the decoration 
should be checked carefully throughout the decorating 
process. 


Bibliography 


(1) “Coatina of Thermoplastics", L. E. Parks, Modern plastics 
Encycl. (1953). 


(2) ‘Coatings and Finishes for Styron'’, Plastics Technical Service, 
Dow: Chemical Co., Midland, Mich. (1953). 


(3) "Color, Paint, and Plastics’, L. E. Parks, Modern Plastics 
Vol. 32, No. 9, p. 99 (1955). 


(4) “Paint and Varnish Technology,” W. Von Fischer. Reinhold 
Publishing Corp., New York, N. Y. (1948). 


(5) “Organic Coating Technology, Vol. 1," H. F. Payne. Joh 
Wiley & Sons, Inc., New York, N. Y. (1954). 


(6) “Screen Process Printing,” A. Kosloff. The Signs of the 
Times Publishing Co., Cincinnati, O. (1950). 


—THE PN! 








PLASTICS TECHNOLOGY 













































American delegation to ISO/TC6! Paris meeting (front row, | 
York Naval Shipyard; G. M. Kline, National Bureau of Standards; Robert Burns, National 
Research Council; E. Y. Wolford, Koppers Co., Inc.; N. A. Skow, Synthane Corp.; and (back 





. to r.): R. R. Winans, New 


row, |. to r.) E. E. Ziegler, Dow Chemical Co.; W. A. Franta, E. |. du Pont de Nemours & 
Co., Inc.; C. H. Adams, Monsanto Chemica! Co.; and R. K. Witt, Johns Hopkins University. 


Fifth Annual Meeting of International 
Plastic Standards Group 


C. HOWARD ADAMS, Research Group Leader 
& Technical Service Supervisor 
Plastics Division. Monsanto Chemical Co. 


Springfield, Mass. 


Since 1950, the United States plastics industry has 
rapidly expanded its operations into foreign lands, draw- 
ing on its technology and capital to build new plants. 
In many instances, the products of these plants are sold 
and shipped across international borders, leading to spe- 
cial testing and specification problems. For example, 
product quality at the manufacturer’s plant is controlled 
according to national standards tests, while product 
acceptance is governed by the specifications and tests of 
the country in which the customer is located. This, of 
course, increases the complexity and cost of doing busi- 
ness On an international scale. 

Recognizing the need for a common worldwide test- 
ing and specification technology for plastics, a group of 
United States engineers and chemists studied the prob- 
lem. Their recommendations led to the formation of 
Technical Committee 61 (TC61) on plastics within the 
framework of the International Standards Organization 
(ISO). This Committee, ISO/TC61, held its organization 
meeting in New York in the fall of 1950. The secretariat 
for this activity is held by the American Standards 
Association. 

The fifth annual meeting of TC61 was held in Paris 
last July. Eighty-six delegates, representing 14 member 
nations, held about 20 meetings during the five-day Com- 
mittee session. The American delegation consisted of 
Dr. G. M. Kline, National Bureau of Standards, who 
served as meeting chairman; Dr. N. A. Skow, Synthane 
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Corp. and meeting secretary; Robert Burns, National 
Research Council and leader of the delegation; C. H 
Adams, Monsanto Chemical Co., who presided over a 
technical session on thermal properties; W. A. Franta, 
E. I. du Pont de Nemours & Co., Inc.; J. W. McNair, 
American Standards Association; R. R. Winans, New 
York Naval Shipyard; Dr. R. W. Witt, Johns Hopkins 


(Continued on page 634) 





Working session of ISO/TC6I's group on thermal properties at 
the Paris meeting is presided over by C. H. Adams (right 
center). 
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SELBY M. SKINNER, 
Associate Professor of Chemistry 
Case Institute of Technology, Cleveland, O. 


JOSEPH GAYNOR, Chemical Engineer ™> 


General Electric Co., Schenectady, N. Y. 


Effect of the Electrostatic Component 
of Adhesion on Bond Strength* 


Oscillograph traces of adhesion potentials during bond breaks can be used 


to indicate variations in bond strengths and bond preparation methods. 


A good portion of adhesives technology is guided by 
the various mechanisms which have been introduced in 
the literature to account for the phenomenon of adhesion 
itself. Much of the practice is empirical. Explanations of 
observed breaking strengths in terms of dispersion 
forces, orientation forces, dipole attraction, or surface 
free energies are valuable in particular fields, but are 
subject to exceptions. 

Recently, there has been demonstrated the flow of 
electrical charge in an external electrical circuit (see 
Figure 1) between the two broken members of a metal- 
adhesive-metal sample (1)**, and further experiments 
have studied this charge in detail. Since no external 
source of potential has been introduced into the circuit, 
such a charge transfer would imply that the adhesive 
and the metal were oppositely charged before break; 
other possibilities are referred to below. If the metal and 
adhesive were oppositely charged before break, a portion 
of the adhesive force between the polymer adhesive and 
the metal must have been a purely electrostatic com- 
ponent. 

Woodland and Ziegler (2) have observed that many 
plastics, such as commercial polystyrene wall tile, are 
electrically charged after molding, and that only those 
portions which were in contact with metal during the 
molding process acquired appreciable charge. Similar 
effects are observed in synthetic fiber processing, glass 
manufacture, paper manufacture and processing, and 
the molding of small radio parts. 
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In an explanation of this phenomenon, Skinner has 
shown that the thermodynamics of modern solid state 
theory implies the transfer of charge between two dis- 
similar materials, such as a metal and a polymer, at 
regions of intimate contact (3). Classical electrical theory 
does not predict this, since it assumes that the charge is 
a perfect fluid subject only to the electrical field. The 
large amount of work done on semi-conductor materials 
has shown that in them the current must be expressed 
by terms which state that the charge is subject both to 
the electrical field and to diffusion away from regions of 
high charge concentration (4). 

In his book (5), Guggenheim states: “The electrostatic 
potential difference between two points is admittedly 
defined in electrostatics. the mathematical theory of an 
imaginary fluid electricity whose equilibrium or motion 
is determined entirely by the electric field. Electricity of 
this kind does not exist. Only electrons and ions have 
physical existence, and these differ fundamentally from 
the hypothetical fluid electricity in that their equilibrium 
is thermodynamic, not static.” 

In Skinner’s paper (3), it is shown that the presence of 
this diffusion term predicts the charge transfer between 
dissimilar materials, and that the charge which diffuses 


* Based on a paper presented before the Rubber and Plastics Divis 
American Society of Mechanica! Engineers, Boston, Mass June 2 
1955. Work reported in this paper was done with the supe of é 
Aeronautical Research Laboratory, Wright Air Development Center 


U. S. Air Force 


** Numbers in parentheses refer to bibliography at end of art 
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nto the dielectric adhesive is a volume distribution 
naintained by diffusion equilibrium and accompanying 
space charge. 


Electrostatic Component of Adhesion 


For an insulator (in which the contribution of elec- 
trons of the insulator itself that are given energy by 
thermal excitation can be neglected), we have the fol- 
lowing expressions: 


n = n,(1 x /Xx,)* I 
ma = N,  (@—x)/K1 
x,2_ = ekT /27n,e? 
N. = 2(2xmkTh* 


In these expressions, n is the volume density of electrons 
in the conduction level of the insulator (i.e., with enough 
energy to move through the insulator), x is the distance 
from the metal-insulator boundary measured into the in- 
sulator, n, is the density of electrons at the metal-adhe- 
sive boundary; and x, is a parameter defined above and 
having the dimension of a length. The other symbols 
have their usual meanings: k being the gas constant per 
molecule; T the, absolute temperature; e and m the 
charge and mass, respectively, of the electron; and « the 
dielectric constant of the insulator. The quantities 4 and 
y are defined in Figure 2; ¢ is the ordinary electronic 
work function of the metal, and x is the similar work 
function of the electron in the conduction level of the 
insulator (commonly called the electron affinity of the 
insulator). 

The electrons which can flow into the insulator from 
the metal are those having an energy higher than the 
conduction level in the insulator. As the insulator be- 
comes charged, the flow into it is opposed by the space 
charge field produced. Equilibrium is established when 
the flow in both directions is equal, and the charge 
density then is that described by the equations in (I). 

The treatment assumes diffusion equilibrium (6) and, 
therefore, that the electrons in the conduction levels of 
the insulator originally came from the metal and diffused 
through the boundary or interface. The equations in (1) 
refer to an insulator of infinite thickness. It can be shown 
that for all cases of practical interest, they are valid to 
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Fig. |. Measuring flow of electrical charge between the two 
broken members of a metal-adhesive-metal bond. 
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Fig. 2. Energy distribution in a metal-insulator bond. (Top left) 
Energy distribution of electrons in metal: energy increases with 
height in diagram, and number of electrons of that energy is 
indicated by distance from the metal to the curve at its right; 
solid curve is distribution at absolute zero, and dotted curve is 
distribution at a higher temperature. (Top right) Metal and 
insulator before contact, showing the fraction of metal electrons 
above the conduction level; i.e., able to take part in diffusion 
equilibrium into the insulator. (Bottom) Metal and insulator in 
contact and at equilibrium, showing rise in conduction levels 
towards the interior of the insulator as space charge hinders 
electron penetration into insulator. 


within a small fraction of 1% even if the adhesive film 
is as thin as possible without producing a starved joint. 
The reason for this is that the length x, decreases to 
almost atomic dimensions as the charge density in the 
insulator increases to appreciable magnitudes. 
This leaves a charge on the surface of the metal, and 
a corresponding distribution of charge of opposite sign 
within the volume of the insulator (adhesive). Each 
charge is accompanied by a force urging the metal or 
polymer towards the other. The magnitude of this force 
per unit area is: 
f = n.kT II 


In order to break the adhesive sample, it is necessary to 
apply a force which not only overcomes all other com- 
ponents of adhesive force, but also overcomes this elec- 
trostatic Component. 

The electrostatic component of adhesion at either 
interface is due to the charge which has diffused through 
that interface. In the practical case, they can be treated 
separately and, since in the equilibrium condition the 
charges neutralize each other at either interface, the 
charge observed on breaking an adhesive sample is that 
due to the separation of polymer from metal at one inter- 
face only. 

Table 1 shows the expected values in pounds per 
square inch of the adhesive force per unit area when the 
volume density of transferred charge is that given in the 
first column of the table. To determine n.,, it is necessary 
to measure either (¢-y) or the total charge separated 
upon break. Methods of doing the former are being de- 
veloped, and a start has been made on experiments in 
this direction. Measurements of the total observed 
charge upon tensile break are more direct and utilize an 
existing technique, so our initial measurements were 
performed by this method. 
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Table |. 
Adhesive Force per Unit Area at 300° K 
Charge, Adhesive Force, nokT 

No Dynes/Sq. Cm. Lbs./Sq. In. 
10** 4x 10 0.006 
ie 4x 10° 6 
10** 4x 10' 600 


Measuring the Charge 


Measurement of the total observed charge upon tensile 
break may be done in the manner shown in Figure |. 
Upon break, the charged adhesive separates from the 
oppositely-charged metal and a process similar to the 
separation of the plates of a charged condenser occurs; 
the voltage between the two halves of the sample in- 
creases as they are separated, and this increase is more 
rapid the faster the separation. Since the buttons are 
connected through an external circuit, a current flows 
through the circuit and reduces the charges on the halves 
of the broken sample, thereby reducing the voltage. 

If the break occurs rapidly enough, the initial stage 
of the separation results in a rising electrical current, 
while the later stage gives a decline of current which 
eventually reaches zero. By connecting the vertical de- 
flection plates of a cathode ray oscilloscope across the 
external resistance, the transient current can be shown 
as a voltage trace. 

From this, the total charge transferred back from 
adhesive to metal through the external circuit is obtained 
from the following equation: 


Q - fra = (I R) f vai =eeA/R (II 


In this equation, A is the area under the voltage time 
curve obtained from the oscilloscope, and ci and c» are 
scale factors accounting for voltage sensitivity and sweep 
time of the oscilloscope. 

When the experiment is performed, a period of from 
10 seconds to upwards of one minute elapses during 
which the adhesive sample is being stressed to an increas- 
ing degree before break finally occurs. During this initial 
period, nothing appears on the oscilloscope. At break, 
the transient curves (such as shown in Figure 3) occur, 
lasting for periods from a fraction of a millisecond to 
several milliseconds. From the values of the areas under 
the transient curves, the equations of (1) permit calcula- 
tion of (¢-x) and the apparent electrostatic component 
of adhesion. 

The values listed in Table 2 are experimental values. 
The charge measured by the oscilloscope actually is less 
than the charge which resided in the polymer adhesive 
before break. There are several reasons for this differ- 
ence; the first and most obvious is dielectric breakdown 
of air, and resulting corona discharge, during the break. 
This can be observed as a bluish glow in favorable cases, 
and often can be heard during break. It results from the 
high electrical fields which accompany the voltage in- 
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crease during separation. This field sends charges of 





considerable magnitude through the air rather than " a 
through the external circuit, and these charges are not the 
lt | 
The main reason why measured charges are too low cub 

is more subtle. A clean adhesive break at the interface 
would completely separate the opposite charges. How- Re 

ever, adhesives usually do not cooperate with the ex 
perimenter and breaks generally occur partly in the 1° 
adhesive and partly at the interface, or completely in the ; 
adhesive. In a number of cases, the metal of one button the 
has been pulled out in local areas and appears on the ler 
outer surface of the adhesive attached to the other bef 
button. Since the charge on the metal resides on the sur- chi 
face, such transfer of metal means that both signs of lat 
charge go with the adhesive corresponding to the torn ad| 


area, so no effect is obtained in the external circuit. 

To a lesser extent, breaks in the adhesive produce the 
same effect, except that only a portion instead of all the Fr 
charge is lost. If the electrostatic component of adhesion 





cg 
is even one-twentieth of the total adhesive force, the s 
Table 2. 
Calculated Bond Strength and . 
Electrostatic Component . 
Observed Calculated ra 
Bond Strength, Psi. Bond Strength, Psi. ~ 
(a) 
135 0.00773 
185 0.0101 
214 0.0312 
244 0.416 
252 0.356 
326 0.312 
400 0.760 
(b) 
155 0.171 
172 0.405 
180 0.912 
208 1.05 
213 1.44 
237 2.66 
1,290 65.6 
(«b-x) (eV) 
(c:) 
575 0.398 
927 0.313 
1,195 0.201 
1,200 0.352 
1,200 0.350 
1,350 0.296 
2,633 0.214 
(c») 
958 0.303 
1,100 0.272 
1,120 0.259 
1,250 0.235 
1,440 0.219 
1,550 0.201 
1,600 0.196 
1,750 0.186 
1,755 0.176 
2,260 0.162 
2,795 0.149 
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charge is concentrated so close to the surface that loss of 
a just barely microscopically visible film of adhesive with 
the metal prevents measuring some 99.9% of the charge. 
li has been possible to demonstrate the presence of 
submicroscopic films on the metal in certain areas. 


Relation of Electrostatic Component 
to Charge 


The measured charges must be regarded, therefore, as 
the lower limit of the total charge, q, which was trans- 
ferred between metal and adhesive through one interface 
before break. Recognizing that only a fraction of the 
charge in question is measured, it is of interest to calcu- 
late the dependence of the electrostatic component of 
adhesion on q. 


The theory shows that: 


q n,ex IV 
From equations (1), (11), and (IV), it follows that f (in 
cgs. esu.) is: 


. 


as ED 


Fig. 3. Photographs of oscillograph traces showing adhesion 
potentials of copper-methylmethacrylate bonds at break. Varying 
trace shapes show effects of differences in bond preparation 
technique 
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In the right-hand expression, G is measured in micro- 
coulombs, ¢ has been taken as 4, and f is measured in psi. 


Preparation of Samples 


In making the measurements, a portion of which have 
been indicated here, it was necessary to develop a set of 
techniques designed to minimize the effect of uncon- 
trolled surface parameters on the adhesive bond. High- 
purity copper and aluminum rods were machined to the 
shape shown in Figure | so that the adhering area was 
one square inch. Surface contamination, such as oil or 
grease, was removed by solvent extraction with redis- 
tilled thiophene-free benzene in a battery of Soxhlet 
extractors. After all soluble contamination was removed, 
the buttons were cooled and hand-ground on glass in a 
dilute slurry of 600-mesh alumina. Periodic microscopic 
examination provided a means of checking the uni- 
formity of surfaces. 

Since previous work had shown that data obtained on 
polished or machine-ground surfaces were erratic, ap- 
parently due to the presence of an amorphous Beilby 
layer of unknown composition from the polishing, or to 
surface curvatures and less-predictable contaminants in- 
troduced by the machine grinding, the hand grinding was 
continued to the point at which uniform surfaces were 
obtained but no amorphous layer had formed as yet 
from the grinding. 

The samples were washed under a medium pressure 
stream of water for a period of time determined as a 
result of a sensitive test on several sample buttons for 
contamination or remaining polymer. They then were 
vacuum dried at room temperature and 1-5 mm. mercury 
pressure, and stored in dessicators with fresh Drierite. 
If this procedure was done rapidly, no water marks were 
observed on the samples. Adhesion samples were pre- 
pared within 48 hours. 

The adhesive was prepared by vacuum-distilling mon- 
omeric methylmethacrylate at 21° C. and 1-5 mm. mer- 
cury pressure, with the receiver being immersed in a dry 
ice-acetone bath, and the addition of 0.1% by weight of 
benzoyl peroxide. Of this solution, 10-15 ml. portions 
were pipetted into specially prepared glass ampoules 
which then were heat-sealed and placed in a constant- 
temperature (70+1° C.) oven to prethicken the mate- 
rial. At predetermined time intervals, the ampoules were 
removed from the oven, opened carefully, and the ma- 
terial used to prepare adhesion samples. In the later 
portion of this work, a nitrogen atmosphere was used 
during the vacuum distillation. 

Adhesive was applied to the buttons with a clean glass 
spatula. Then the buttons were assembled, with collars 
slipped over them to minimize handling, and the boards 
on which they were assembled placed in the oven at 
70+1° C. After the desired curing time, the boards 
were removed from the oven, permitted to cool, the 
collars removed, and the samples stored in dessicators 
for at least 48 hours in a constant-temperature constant- 
humidity room before further processing. 


Tensile Tests 


Actual tensile tests were performed on a Baldwin- 
‘Tate-Emery test machine in the same room. One of the 
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connections to the sample was insulated from the st 
of the machine and connected to the resistance dq 
oscilloscope, while the other connector was grounde 

Tests were made to check whether exposure to | ‘ht 
during break produced a change in the electrical c! 
acteristics of the break. However, no determinable « ;f- 
ference was found between samples broken in the dark 
and those broken in the light. After break (and electri 
transient measurement), the surfaces were measured 
charge, examined visually and microscopically, and 
other tests performed. The results are being reported 
elsewhere. 

Table 2 shows a representative group of charges 
found by integrating the areas under the oscilloscope 
traces in sets of samples prepared by this technique 
Breaking strengths of the bonds are shown also. 


Effect of Preparation Technique on Trace Shape 


From the shape of the oscillograph traces, it has been 
possible to identify major occurrences during the break 
in most cases. When compared with the appearance of 
the adhesive samples after break, this correlation is even 
better. These major occurrences include rapid separa 
tion of a portion of the adhesive; separation and fall- 
back; separation first from one side and then from the 
other, followed by tearing; etc. This identification re- 
quires experience with the particular adhesive being 
used, and an understanding of the exponential nature 
of the trace. From unpublished work by Skinner, it can 
be shown that the timewise behavior of the adhesive 
during break can be computed from any curve that js 
sufficiently smooth and does not show too many sharp 
breaks. This computation is arduous, however, and the 
qualitative appearance of the trace is more useful 
practically. 

In a portion of the work, the change in qualitative 
appearance of the trace was studied in relation to the 
manner of preparation and strength of the sample. 
Various prepolymerization times were used for a given 
total polymerization or cure time. Within each time 
interval, electrical factors were consistent with breaking 
strength, breaking strength ranges were in expected rela- 
tion to prepolymerization time. Sample traces which 
show some of the variations are illustrated in Figure 3 
The results showed a definite dependence of qualitative 
nature of the trace upon the parameters involvéd. 

At each prepolymerization time, the shape of the trace 
varied progressively from the weak to the strong samples, 
and the general appearance varied progressively with the 
amount of prepolymerization. A fuller report of this 
finding is to be published elsewhere. Preliminary results 
indicate that the appearance of the trace is ‘a more 
sensitive indicator of the time sequence of events during 
the milliseconds of break than is sample examination as 
such. Therefore, it offers promise for use as an aid in 
quality control when setting up procedures for the 
quantity production of adhesive bonds. While not a 
non-destructive test, its use in studying the behavior of 
typical bonds during the milliseconds of actual break 
should aid in identifying the effects of typical changes 
in the industrial techniques used in adhesion technology 

The question must be considered why there should be 
such a correlation with preparational parameters. Since 
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the rise of the trace depends on the speed of separation 
of polymer from metal and on the subsequent speed of 
separation of the charged materials, the mechanical 
behavior of the adhesive will determine such rises. If a 
portion of the polymer separates rapidly, there will be 
a sudden spacewise separation of charge and a sudden 
rise in the trace. 

If this is followed by the separation of a portion of 
polymer from another button, there will be a sudden 
drop in the trace. The more rapid the separation, the 
higher is the voltage produced; the longer the complete 
break takes, the greater will be the number of oscil- 
lograph sweeps during which the voltage is other than 
zero. Since the decay due to current through the external 
circuit results from the instantaneous voltage, it will 
cause more rapid decrease at higher current values and, 
despite rapid initial separation, eventually will bring the 
trace down to zero on a quasi-exponential type of decay. 
Thus, the mechanical behavior of the adhesive film dur- 
ing break affects the observed trace shape. 

Since the viscosity, modulus of elasticity, brittleness, 
rigidity, creep, and other properties of the adhesive are 
affected by the manner of preparation, the mechanical 
response of the sample to applied tensile force and its 
behavior during the actual break will be functions of 
the preparational techniques. This is true also of the 
trace shape. Thus, with a set of samples prepared by 
nearly identical procedures in which relatively smooth 
curves were obtained, a linear relationship was found 
on a log-log plot between the maximum voltage on the 
trace and the breaking strength of the bond. 


Discussion of Test Results 


The fact that n, depends on (¢-x) and not on either 
of these factors alone indicates that adhesion cannot be 
predicted by a knowledge of the properties of either the 
metal adherend or the adhesive alone, but requires 
knowledge of the relation of one to the other. This is 
in accord with the results of adhesion practice. Since the 
measured charge in tensile testing is less than the actual 
one, the values of (¢-x) listed in Table 2 are greater than 
would be the case if the total charge were measured. 
Larger charges and smaller values (¢-x) imply larger 
values for the electrostatic component of adhesion, and 
bring the thermodynamics into a region where more 
complex calculations are necessary. 

Other mechanisms may be responsible for the tran- 
sient current at break of the sample. Such mechanisms 
must explain the non-appearance of the transient until 
the moment of break; its short duration; the persistent 
volume charges found in the adhesive after break; and 
the correlation of the qualitative appearance of the trace 
with the behavior during break, as indicated by the 
appearance of the broken specimens, the increase of 
measured charge with breaking strength of the sample, 
ind the corona discharges observed during break. 

Among the mechanisms which could account, in 
part, for these phenomena are oriented dipoles in the 
polymer at the interface (7), ionic deposition on the 
‘resh metal and polymer surfaces, oxidation or hydration 
of these surfaces by neutral molecules, and the removal 
w splitting of an oxide layer from the metal at break. 

Most of these mechanisms will not explain the volume 
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charge observed in the polymer. This has been deter- 
mined both by measurements on the surface and by 
Faraday ice pail net-charge measurements. This volume 
charge exists for months and longer, and cannot be 
removed by surface treatment alone. By a process of 
hydrolysis and diffusion of positive ion, water vapor 
acting on the fresh polymer could produce a volume 
charge, but this would be neutralized by a surface layer 
of the opposite charge, so that ice pail measurements 
would show little if any charge. 

The splitting of an oxide layer on the surface of the 
metal in the course of break, or any other mechanism 
depending only on interface properties, would not ex- 
plain the fact that transients are found, although of 
considerably smaller magnitude, even when the breaks 
are purely cohesive in the polymer. It is possible that 
a combination of the mentioned or other effects is 
responsible. 

On the other hand, the proposed mechanism agrees 
with the phenomena observed, and with industrial ex- 
perience with polymers during molding. It is the zero- 
current limit of a mechanism which predicts the type 
of rectification and turnover voltages found in copper 
oxide and other insulating (barrier) layer rectifiers. 
Rectification ratios of the magnitude of those found 
experimentally are not predicted in such magnitude by 
existing theories without special assumptions. This zero- 
current limit indicates that charge transfer of a tribo- 
electric nature is to be expected from unlike substances 
in contact. The relationships obtained are valid whether 
the charge carriers are ions or electrons; considerations 
of mobility imply that electrons are the more likely. 

In some of the earlier experiments performed with 
polished samples of certain chemically-active metals, it 
was found that the polymer-metal break left the polymer 
positively charged. This has not been usual, and may be 
due to the worked or oxidized layer on the surface. This 
implies that either holes (in the sense used in semi- 
conductor theory) are distributed throughout the plastic 
at equilibrium, or a positively-charged layer from the 
oxidized metal transfers to the plastic at break. Such a 
result could be obtained by quasi-chemical interaction 
at the interface. 

At the interface between zinc and polyvinyl chloride, 
it is known that the chloride ion is removed from the 
polymer and combined with the metal. This would leave 
the polymer positively charged, as observed. The occur- 
rence of chemical reactions at the interface will change 
the energy barrier (¢-x) and, therefore, the contribution 
of the electrostatic component to the total adhesion. 
This is one reason that initial experiments have been 
performed with the less-active metals. 


Summary and Conclusions 

It has been shown experimentally that charge separa- 
tion occurs at break; the adhesive remains charged for 
considerable periods of time; this charge cannot be re- 
moved permanently by surface treatment alone; the 
measured charges are less than those predicted, but the 
total charge is unlikely to be measured in tensile break; 
and the oscillograph trace shows characteristic patterns 


(Continued on page 635) 
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Eastman Chemical Products, Inc, 


Fig. |. Rear view of aluminum trailer after 16 months of service. 
Coated portion does not show pitting and corrosion. 


Butyrate Coating Protects 





Eastman Chemical Prod 


Fig. 2. New Trailer receiving all-over coating of butyrate lacquer 
Adhesion is reportedly excellent. 


Aluminum Truck-Trailer Bodies 


A major and expensive maintenance problem of all 
carriers using aluminum-fabricated equipment seems 
well on the way to solution with a new butyrate lacquer 
developed jointly by Egyptian Lacquer Mfg. Co., South 
Kearny, N. J., and Eastman Chemical Products, Inc., 
Kingsport, Tenn. The clear, water-white product, called 
Clear Coating-CH64, has been shown in 16 months 
of grueling road tests to protect aluminum truck-trailer 
bodies from the effects of wind, weather, and corrosive 
attack. 

The new coating is easily and quickly applied by con- 
ventional spray methods, using standard shop equipment, 
and dries at room temperature in 10-15 minutes to give 
a satin-smooth finish. No baking or other finishing 
operations are required, and the aluminum product is 
ready immediately for extended outdoor use. As such, 
the new lacquer promises to be a boon to manufacturers 
and operators of transportation equipment, since bare 
aluminum exposed to the elements is subject to potenti- 
ally harmful corrosion, pitting, and dulling. 

After developing a formulation in controlled panel 
tests, Eastman and Egyptian Lacquer called on a large 
trucking concern, The Mason & Dixon Lines, Inc., also 
in Kingsport, for actual performance tests. Sections of 
a new trailer were left bare to the elements, while other 
sections, known to be most subject to discoloration and 
pitting, were coated with the lacquer. After 16 months 
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and 128,000 miles of road service, the surfaces left bare 
show the usual pitting, while the coated surfaces are 
still in perfect condition (see Figure 1). The truck itself 
is still on the road. 

This test showed that the new coating protects the 
aluminum surface against the deteriorating influence of 
weather and temperature, the abrasive action of sand and 
gravel, and the corrosive action of road salt and strong 
detergents (used to clean the trailers). 

Following this favorable experience, a new trailer 
was completely coated with the butyrate lacquer (see 
Figure 2), while another new trailer was leit bare. The 
coated trailer received one application of the new lac- 
quer; no prime coat being used. After 60 days of serv- 
ice, during which each trailer traveled more than 10,000 
miles, the two trailers were brought in for washing and 
examination. 

The aluminum panels of the uncoated trailer had 
begun to show the first signs of deterioration, while 
those of the coated trailer had been protected effe: 
tively by the single lacquer coating. The coating showed 
excellent adhesion, and had retained its water-white 
characteristics. In addition, the coated surfaces required 
one-third less washing time than the bare panels, an 
much less brushing effort was needed to bring up th 
characteristic satin-smooth finish. 
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Cast Epoxy Stretch Forms 


Developed by Convair 


Convair has recently developed a new method of 
making stretch forms which cuts man-hours and saves 
considerable time, according to John F. Crane, tool 
designer for Convair Div., General Dynamics Corp., 
San Diego, Calif. Approximately 100 gallons of epoxy 
resin and filler were mixed with a new non-toxic 
hardener, H-690A, and poured to make a stretch form 
342 feet thick by five feet long. 

Heretofore, castings of such large size were believed 
to be impossible with epoxy resins, and some resin sup- 
pliers still recommend a maximum casting thickness of 
’e inch. Prior to pouring this stretch form complete in 
two hours, a plaster model was made from a master 
plaster model. The plaster model was removed, and the 
sides were built in with plywood and reinforced with 
steel tubing, hemp, and plaster. The inside surface of 
this mold was sanded after drying and prepared for 
release with two coats of lacquer sealer that was lightly 
sanded with #400 wet sand paper, and two coats of 
#1020 parting compound that was hand polished, fol- 
lowed by one coat of plastic parting lacquer. This 
parting system was allowed to dry thoroughly. 

The completed mold (see Figure 1) then was sur- 
faced with a plastic gel coat of thixatropic or non-flowing 
consistency. The gel coat is best mixed according to the 
following formulation, in parts by weight: Epocast H 





Fig. |. Plaster stretch form mold ready to be poured. 
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770 A, 100; Flexibilizer T, 10; and Hardener HN 951, 
8. Just prior to curing this first coat of plastic, four 
layers of cloth were laminated in place to reinforce the 
part and control shrinkage during the curing cycle 

The filler was chosen after considerable work to find 
a high-volume displacement. Rocklite is a lightweight 
aggregate which has sufficient strength for average 
stretch form operations and displaces the resin 50% by 
volume. The high displacement was desired to reduce 
the cost of the resin used. The main pour was then 
mixed in a 158-gallon mixer (see Figure 2), using the 
following ingredients in parts by weight: Epocast 2 
(unfilled epoxy), 200; H 690 A (non-toxic hardener), 
100; and 9/16 Rocklite, 600. 

The resin and hardener were mixed, and the Rock- 
lite was placed in the mold. The resin was allowed to 
stand for a few minutes to free entrapped air, and then 
was mixed with the filler in the mold. Acceleration of 
the cure can be accomplished with the addition of an- 
other hardener, promotor D-2, using 5-20 parts by 
weight. This mixture was evaluated at an ultimate com- 
pressive strength of over 6,000 psi., and with varying 
amounts of promotor D-2 to 70,000 psi. for the unfilled 
resin. After the low exotherm cure of this non-toxic 
epoxy, the stretch form was removed from the mold, 
cleaned, and polished with 1020 parting compound wax 








Fig. 2. 158-gallon mixer for epoxy resin at the Convair plant. 
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Stabilizers for Vinyl Chloride 
and Its Copolymers—Part I 
(Continued from page 613) 


of the compound, based on resin weight, generally is 
used since an excessive amount may develop a deep 
orange color prematurely upon heating. In combinations 
with cadmium or zinc soaps (particularly the cadmium 
ricinoleate and zinc octoate), it gives good clarity and 
heat stability. These combinations usually are used in 
the form of a plasticizer solution. The light stability may 
be improved with sodium phosphate. The compound is 
unsuitable for extrusion work processed above 360° F. 
because of gas evolution. 

Barium laurate is not used as a stabilizer, but forms 
the base for a mixture with cadmium soaps. The barium- 
cadmium mixture is one of the most important vinyl 
stabilizing systems since it provides a means of obtain- 
ing a good balance of heat and light stability at moderate 
cost. This mixture is particularly effective in compounds 
containing phosphate or chlorinated-type plasticizers. 
For ultimate stability and better clarity, however, bari- 
um-cadmium laurate should be used in conjunction with 
a chelater and an epoxy material. 

Barium 2-ethyl hexoate is superior to the stearates, 
1aurates, and ricinoleates when a compound with a low 
degree of internal lubrication is necessary with stocks to 
be heat-sealed or printed. Recently, new mixtures of 





Fig. 2. The Weather-O-Meter is used commonly for accelerated 
laboratory tests of vinyl compounds to determine light stability. 


barium and cadmium 2-ethyl hexoate, plus other addi- 
tives such as phosphite chelaters, have been developed 
and are extremely efficient with regard to clarity, non- 
yellowing, heat stability, and light stability. 


(To he concluded in December) 





Fifth Annual Meeting of Internationa! 
Plastic Standards Group 


(Continued from page 625) 

University; E. Y. Wolford, Koppers Co., Inc.; and E. E. 
Ziegler, Dow Chemical Co. and chairman of the new 
working group On specimen preparation. 

The delegates agreed that this was one of the most 
productive meetings ever held. Nine new methods came 
out of the technical groups and were approved for cir- 
culation to member countries as first-draft ISO pro- 
posals; one method will be circulated as a revised-draft 
ISO proposal; and four methods were approved for 
circulation as draft ISO recommendations. In the latter 
case, when approved by the member countries the meth- 
ods are at a stage essentially equivalent to ASTM ten- 
tative methods. 

Two new working groups were organized; Group VII 
on preparation of test specimens, and Group VIII on 
electrical properties (liaison with the International Elec- 
trotechnical Commission’s Technical Committee 15). A 
new liaison activity was formalized with ISO/TC5— 
Pipes, and will keep TC61 abreast of international prob- 
lems in the standardization and testing of plastic pipe. 

International standardization must build on the tech- 
nical terminology of several languages. It was necessary, 
therefore, that equivalent terms be agreed on in French 
and English, the two official languages of TC61. Excel- 
lent progress has been made in this program which is 
under the leadership of the French. 

Work has been completed essentially on a flexural 
strength test method, and proposals are being drafted on 
impact and tensile strength. A major stumbling block to 
date has been a lack of agreement on a “standard labo- 
ratory atmosphere,” but it is hoped that progress will be 


634 





made in this area during the coming year. 

A method for Determination of the Melt Flow Index 
of Polyethylene and Polyethylene Compounds, patterned 
after British and ASTM techniques, will be voted on by 
member countries in the near future. Under study are 
methods for flow of thermoplastics and thermosets, 
flammability, and stiffness as a function of temperature 
(Clash-Berg). 

The production of methods by the physical chemistry 
properties group has been outstanding. It contributed 
four new methods at the Paris meeting, as follows: (1) 
bulk factor of molding materials; (2) free ammonia in 
phenolic molding compounds; (3) styrene in polystyrene; 
and (4) viscosity of polyvinyl chloride resins in solution. 

Approved for circulation as draft ISO proposals from 
the group on aging, chemical, and environmental resist- 
ance of plastics were methods on chemjeal resistance, 
plasticizer volatility, and plasticizer migration. The new 
gaoup. on preparation of test specimens will prepare pro- 
cedures for compression and injection molding, machin- 
ings and, possibly, casting. The electrical properties 
group, largely a liaison body, will consider methods for 
dielectric strength, volume and surface resistivity, insula- 
tion, réSistance, and resistance to tracking. 

ch year, new member countries are added to the 
TC61 roster ‘and represented at its meetings. This year, 
Czechoslovakia joined the group and its representative 
attended the Paris meeting. 

The 1956 meeting of ISO/TC61 will be held next 
September in the Netherlands, near The Hague. The 
ASA secretariat and the American delegation met on 
September 13 in Philadelphia, Pa., to plan for the year 
to come and review accomplishments at the Paris meet- 
ing. —TuHe END 
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ast Plastic Tooling in Aircraft Applications 
Continued from page 617) 


With Ethocel tooling, adhere to recommended melt- 
ng temperatures or scorching, leeching of plasticizers, 
or weakened tools will result. Melting equipment re- 
quires agitation to overcome the material’s poor heat 
transfer properties. Shrinkage upon curing must be 
taken into consideration when setting up for pouring. 
Stored tools should be returned to ambient or room 
temperature before using. 

With cast epoxy tooling, the epoxy surfaces must have 
adequate supporting structure or they will distort. 
Cleanliness is necessary for good adherence of epoxy 
to other surfaces. Sandblasted zinc-based cores must be 
kept free of oil, hand prints, and oxide film for good 
adherence. Temperatures above 200° F. are to be 
avoided unless high-temperature compounded resins are 
used. Avoid intermixing of raw ingredients obtained 
from various vendors! Pot life is usually limited to 
obtain short cures, so mix only what is needed when it 
is needed. Follow vendor’s instructions, and practice 
good sanitation procedures. 


Conclusions 


In conclusion, cast plastic tools have the following 
six advantages: 


(1) Fill the need for short-run or prototype work. 

(2) Allow time to prove a design before ordering 
arid making more permanent tooling. 

(3) Fill in and provide parts until such time as the 
permanent tools are completed. 

(4) Can be modified easily and quickly. 

(5) Can be made by shops with limited equipment, 

and handled with more ease than heavy metal 

tooling. 

The surface of the formed part generally is not 

scratched, galled, or contaminated. 


(6) 


Plastic tools, when used for the proper appli- 
cation, will result in a satisfactory part made 
at an economical cost in a reasonably short 
period of time. 
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Effect of the Electrostatic Component 
of Adhesion on Bond Strength 


(Continued from page 631) 


which depend on the method of preparation of the bond. 
These results support the theory, and are difficult to 
explain otherwise. However, other mechanisms are not 
precluded. Further work is being done in the hope that 
the value of (¢@ — x) will be obtained directly, and not 
as an upper limit. 

From the practical point of view, it appears that use 
of oscillograph traces taken during break may be of 
value in studying the mechanical behavior of an adhesive 
bond during the milliseconds of break, and in the setting 
up of techniques for preparing adhesive bonds in quan- 
tity production. 
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Expanded view of Opta-Vue slide viewer 
shows acrylic lenses. 


Employs Acrylic Lenses 


The Opta-Vue, a new 35-mm. slide viewer made by 
Optics Mfg. Corp., Philadelphia, Pa., employs two 
acrylic lenses to provide greater enlargement and a 
realistic depth of view. Instead of the usual bi-convex 
glass lens, the new viewer obtains a large, distortion-free 
picture by using two Plexiglas acrylic lenses which are 
generated to fine optical tolerances. The primary lens is 
generated from 0.500-inch thick clear Plexiglas II sheet, 
the secondary lens from 0.625-inch material; both sheets 
are made by Rohm & Haas Co., Philadelphia, Pa. This 
dual lens system produces a brightly-lighted picture with 
an area enlargement of nine times; illumination being 
provided by flashlight bulb through a diffusing screen of 
translucent white Plexiglas. 

The viewer has a light, compact housing, vacuum 
formed of high-impact styrene by Pearson-Berlinghof, 
Inc, Newton, Pa. The front lens is recessed for protec- 
tion and reduction of light reflections on the lens sur- 
face. The viewing screen measures 242 by 3'2 inches, 
and the unit accommodates two-inch cardboard- and 
glass-mounted slides. The Optacor acrylic lenses are 
1% by two inches, and two by three inches. 
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Wire and Cable Symposium 


The fourth annual symposium on “Tech- 


nical Progress in Communication Wires 
and Cables,” sponsored jointly by the 
Signal Corps Engineering Laboratories, 


Fort Monmouth, N. J., and the wire and 
cable industry, will be held on December 
6-8 at the Berkeley-Carteret Hotel, Asbury 
Park, N. J. Details on the three-day meet- 
ing can be obtained from the Signal Corps 
Headquarters in Fort Monmouth. 

The 1954 meeting was attended by 562 
persons representing 183 commercial firms 
and 17 government agencies. Registration 
for the coming meeting will begin at 4:00 
p.m. on December 5 at the Berkeley-Car- 
tereit Hotel, and the program for the meet- 
ing is given below: 

The morning session on Tuesday, De- 
cember 6, will be chairmanned by H. L. 
Kitts, chief of the Outside Plant Branch, 
SCEL. Following a welcoming address by 
Col. E. F. Cook of the Laboratories, Mr. 
Kitts will give an introduction to the tech- 
nical sessions. There will be three papers 
at this session. as follows: “Ultra Accele- 
rators in CV Vulcanization,” H. A. Brooks, 
J. L. Tronson. and A. C. Rowley, all of 
R. T. Vanderbilt Co.; “Physical, Mechan- 
ical, Chemical, and Electrical Properties 
of Marlex Ethylene Polymers.” R. V. 
Jones, P. J. Boeke. and W. R. Clark, all 
of Phillips Chemical Co.; and “Improved 
Polyvinyl Chloride Insulation for 105° C. 
Service,” B. W. Hodges, J. L. Foster, and 
H. L. Wuerth. all of B. F. Goodrich Chem- 
ical Co. 

The afternoon session on December 6 
will be presided over by M. Tenzer, chief 
of the Microwave Transmission Lines Unit, 
SCEL. Six papers will be presented at this 
session, as follows: “Obtaining Mobiliza- 
tion Preparedness for Signal Corps Wire 
and Cable.” A. G. Christiansen, Signal 
Corps Supply Agency: “Progress in Air 
Dielectric Cables.” E. J. Merrel, A. L. 
McKean, and J. Arbuthnott, Jr., Habir- 
shaw Cable & Wire: “The Electrical and 
Mechanical Characteristics of the Helical 
Membrane Cable.” R. C. Mildner and R. J. 
Slaughter, Telegraph Construction & Main- 
tenance Co., Ltd., London, England; “Mili- 
tary Applications of Silicone Rubber In- 
sulated Wire and Cable.” J. F. Dexter, 
Dow Corning Corp.: “RF Power Ratings 
of Teflon Coaxial Cables.” G. J. Mares 
and C. C. Camillo. American Phenolic 
Corp.: and “Recent Progress in Magnet 
Wire Enamels.” H. L. Saums and W. W. 
Pendleton, Anaconda Wire & Cable Co. 

The morning session on Wednesday, De- 
cember 7, will be presided over by W. R. 
Kreuger, chief of the Line Facilities Sec- 
tion, SCEL. Five papers will be given at 
this session, as follows: “Transmission 
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Characteristics of Rural Distribution Wire 
at Audio and Carrier Frequencies,” J. A. 
Brazes, Whitney Blake Co.; “Rural Wire 
and Urban Wire for Telephone Distribu- 
tion Systems,” A. P. Jahn, Bell Telephone 
Laboratories; “Polyethylene Insulated Tele- 
phone Cable,” A. S. Windeler, Bell Tele- 
phone Labs.; “Protection, Problems of Dis- 
tribution Cable Systems,” J. W. Phelps, 
Bell Telephone Labs.; and “A User’s View 
of Plastic Insulated Conductors in Outside 
Telephone Plants.” R. Foulkrod, Michigan 
Bell Telephone Co. This session will con- 
clude with a panel discussion moderated 
by Mr. Foulkrod and participated in by 
W. M. Alexander, L. M. Dahl, and J. R. 
Kershaw, all of Michigan Bell Telephone 
Co. 

The afternoon session on December 
will be presided over by H. F. X. Kingsley, 
chief of the Field Wire & Cable Section, 
SCEL, and will feature the following five 
papers: “Measurement of the Volume 
Resistivity of Plasticized Polyvinyl Chlor- 
ide.” C. E. Balmer and R. F. Conyne, 
Rohm & Haas Co.; “The Spiral Multi- 
colored PVC Jumper and Switchboard 
Wire.” G. deSenarclens, Swiss Insulating 
Works, Ltd.,. Breitenbach, Switzerland; 
“Crosstalk on Carrier Cables,” K. E. 
Latimer, Submarine Cables, Ltd., London, 
England; “Recent Developments in Poly- 
ethylene Insulating Materials,” R. J. Larie 
and J. A. Snyder, Bakelite Co.; and “New 
Use of Vinyl in Cable Construction,” 
M. N. Williams, Monsanto Chemical Co. 

A banquet will be held during the eve- 
ning of December 7. with the chief guest 
being Maj. Gen. J. D. O'Connell, Chief 
Signal Officer. 

The morning session on Thursday. De- 
cember 8, concluding the meeting, will be 
presided over by H. G. Gold, chief of 
the Special Cable Section, SCEL. The 
following four papers will be presented at 
this session: “General Properties of the 
New Super-Polyethylenes,” G. H. Sollen- 
berger. Koppers Co.. Inc.: “New Develop- 
ments in Insulation Extrusion,” A. N. Grev. 
Western Electric Co.;: “Develonments in 
Submarine Communication Cables.” J. J. 
Gilbert, Simplex Wire & Cabie Co.: and 
“Development of Weather Resistant Vinyl 
Jackets.” E. E. Griesser and W. T. Hig- 
gins, Bakelite Co. 





Newark Hears Two Speakers 


Two talks highlighted the October 12 
meeting of the SPE Newark Section, held 
at the Military Park Hotel with 105 mem- 
bers and guests attending. Walter R. Clark, 
Phillips Chemical Co., discussed Marlex 50, 
the new Phillips polyethylene; and N. € 








Taylor,. Eastman Chemical Produ 
spoke on “Tooling for Acetates 
tyrates.” 

Mr. Clark began his talk with 


inc,, 


Bi 


review of the Phillips organization ian 
that the company has made the larvees; i 
vestment in its history in the new materia) 
Marlex 50 offers a decrease in molding 
cycle time of up to 25% as compared to 
polyethylene. Because of its greater stig 
ness, weight reduction of up to 40° cap 
be obtained with the material by using 
thinner sections. The softening point o¥ 


Marlex 50 is 260° F., and its abrasion 
resistance approaches that of nylon. While 
the natural polymer is white in colo; 
finishes ranging from matte to highly gloss) 
can be obtained on molded products. |p 
addition, Marlex 50 has lower perme 
ability and higher chemical resistance tha; 
standard polyethylene; permeability to 
methyl salicylate is 13% that of poly 
ethylene, while resistance to lubricating 
oils is six times greater. 

The speaker showed samples of Marley 
SO film, stating that it is sterilizable by 
steam and has a higher tensile strength 
than regular polyethylene film. At present 
Marlex 50 film has an opacity due to sur 
face haze, but clear film is expected to 
be produced in the future. Marlex 50 also 
differs from standard polyethylene in 
processing conditions; molding and extru 
sion temperatures are 65-75° F. higher 
hot molds (220° F.) are preferred, and 
high draw-downs in extrusion should be 
avoided. 

In the discussion following Mr. Clark's 
talk. it was brought out that the Marlex 
resins have 90% crystallinity, conventional 
polyethylenes have 60% crystallinity, and 
Ziegler-type resins lie between these limits 
The speaker also stated that the Marley 
resins were inherently cheaper to manu 
facture than high-pressure polyethylenes 

Mr. Taylor’s talk emphasized the im 
portance of proper mold design in injection 
molding of acetates and butyrates. Hot 
runner molding. so useful with 
plastics, gives difficulty with the cellulosics 
For difficult molds, the speaker 
mended the use of a special hot nozzle 
design which brings the nozzle to within 
Sg-inch of the cavity; a full round runne! 
brought as close to the cavity as possible 
and a pin at the gate to prevent jetting 
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Discuss Ureas and Melamines 


The October 11 meeting of the SPE Mi 
waukee Section attracted an attendance o! 
60 members and guests who heard W. A 
Ward, American Cyanamid Corp., speah 
on the properties and handling characte! 
istics of ureas and melamines. After re 
viewing the history of thes: materials and 
describing their properties and other cha! 
ecteristics, Mr. Ward pointed to melami 
dinnerware as being a good example 0! 
the right material being used for the right 
application. The tremendous field open to 
melamine dinnerware is due to the prac 
ticality of the plastic dishes. and their re 
sistance to breakage. cracking, heat, and 
stains in normal usage. 
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RP Molding Field Discussed 


4 talk on “Opportunities and Pitfalls in 
the Reinforced Molding Business,” by Ro- 
bert S. Morrison, president of Moided 
Fiberglas Body Co., featured the October 
} meetung of the SPE Cleveland-Akron 
section, held in the Spanish Tavern, 
grecksville. The meeting also was high- 
shted by the presentation of the annual 
Thomas E. Orr Memorial Awards to two 

standing students. Commemorating the 
we Mr. Urr, who founded the Cleveland- 
4kron Section, was a past national presi- 
jent of SPE, and helped organize several 
ther sections of the Society, the awards 
consist Of One-year memberships in SPE. 
Presentation of the awards to J. C. Wey- 
gandt and S. A. Scaglioni, of Akron Uni- 
versity and Case Institute of Technology, 
respectively, was made by Mrs. Orr who is 
president of Plastry Corp. 

Mr. Morrison characterized the rein- 
forced molding business as one with “an 
ever-brilhant future and an ever-difficult 
present,” and criticized news reporters for 
ver-glamorizing the field. The speaker 
lescribed the advantages and limitations 

fiberglass-reinforced plastics in detail, 
noting that applications are limited to 

se Wherein the unique properties out- 
weigh the increased cost of the raw 
materials. 

[he speaker limited his talk to molded 
reinforced plastics, claiming them to be 
the field in which the future of reinforced 
plastics lies. High labor costs limit the use 
| reinforced plastics for many small parts. 
hut on larger parts the reduced tooling 
costs permit the materials to compete with 
veel for relatively small production runs. 
for many applications, the break-even 
point now lies between | ,000-20,000 pieces. 
Mr. Morrison stated, but there are pros 
pects Of raising this upper limit to 30.000 
or more. 

Experienced technical personnel, proper 
wiling techniques, and adequate modern 
equipment were stressed by the speaker 

necessary to the reinforced plastics 
molding business, and he warned against 
the danger of entering the field with in- 
idequate financing. 





Perkin Medal to Britton 


Edgar C. Britton, Dow Chemical Co. 
ind past-president of the American Chem- 
cal Society, has been named to receive the 
956 Perkin Medal of the American Sec- 
tion, Society of the Chemical Industry. 
The Medal is the highest award in Amer- 
can industrial chemistry, and honors Sir 
William Henry Perkin who discovered 
the first synthetic dye in 1856. The 1956 
‘ward will be the fiftieth impression of the 
Medal which is bestowed annually for out- 
‘anding achievement in applied chemistry 
n the United States. The Medal will be 
presented to Dr. Britton in September 1956 
‘ta dinner in his honor forming part of the 
centenary celebration of Perkin’s synthesis. 

Dr. Britton is being honored for his out- 
‘anding contributions to industrial organic 
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chemical development, including his work 
on the synthetic production of phenol, the 
commercial development of silicone resins, 
and the production of synthetic dyes, 
pharmaceuticals, synthetic rubber, and 
other chemical compounds. He was named 
as the Medal winner by C. S. Rassweiler, 
Johns-Manville Corp. and chairman of the 
award jury. This jury consists of the of- 
ficers of the American Section, SCI, and 
representatives of the ACS, the American 
Institute of Chemical Engineers, the Elec- 
trochemical Society, and the American sec- 
tion of the French Societe de Chimie 
Industrielle. 





Materials Handling Symposium 


“Materials Handling” was the subject 
under discussion by a symposium at the 
October 19 dinner meeting of SPE’s New 
York Section, held at the Gotham Hotel in 
New York City. As an added feature, the 
meeting was opened with a short talk by 
D. G. Welsh, Hercules Powder Co., on 
Hercocel W, a new cellulosic thermoplastic 
molding compound for cutlery handles, 
telephone bases, fountain pen barrels, etc. 
Advantages, limitations, molding qualities, 
and applications were covered. 

Following the Hercules presentation, the 
meeting was turned over to the symposium, 
which was moderated by Irvin I. Rubin, 
Robinson Plastics Co. The first speaker 
was George Smith, I. B. M. Corp., who 
covered “How to Get Started in Materials 
Handling.” Using actual case studies to 
illustrate his talk, Mr. Smith discussed in 
broad terms the general principles behind 
setting up a system to save time and money 
by the judicious use of available manpower 
and space. 

“Fundamentals of Equipment Selection” 
were discussed by G. Raymond, Jr., Ray- 
mond Corp.. with special emphasis on the 
mechanized handling of materials in their 
three basic forms: solids. liquids, and 
gases. In each case, he described the proper 
equipment to be used, when to use it, and 
how to use it. A discussion of individual 
problems and possible solutions followed 
the talks. 





NY Reinforced Group Meets 


Fifty-six members and guests attended 
the October 26 meeting of the SPE New 
York Section’s Reinforced Plastics Group, 


which was held at Tufaro’s Restaurant. 
Corona, L. I., N. Y. Richard Mark, Balsa 
Ecuador Lumber Corp., was the first 
speaker. covering the topic “What Organic 
Core Materials Offer the Reinforced Plas- 
tic Processor.” 

Generic advantages and disadvantages 
of the materials were discussed first; the 
former including such qualities as un- 
limited availability, established industry 
standards, and excellent fatigue strength: 
while disadvantages are flammability, vari- 
ability, and moisture absorption. Types of 
organic cores commercially available were 
considered under the general headings of 
natural wood, plywood and veneer, resin- 
bonded particle boards. sawdust boards, 


fiber boards, etc. Mr. Mark brought out 
that sandwich laminates have their own 
particular properties, and are not neces- 
sarily restricted by the limitations of the 
core material. 

“The Plastic Spectrum after 15 Years” 
was the topic of a talk by James E. Sayre. 
Barrett Division, Allied Chemical & Dye 
Corp. Plastics production, including a 
complete breakdown, was shown over the 
course of fifteen years. Other materials 
were represented graphically to afford a 
basis of comparison. Futures were pre 
dicted. based on market analysis findings 


Davidson Receives SCIi Award 


“Development of the petrochemical in 
dustry has been sudden, almost explosive; 
and is based on vision, understanding, and 
intelligent management,” according to 
Joseph G. Davidson, vice president of 
Union Carbide & Carbon Corp., in a 
speech on October 28. The occasion marked 
his acceptance of the Chemical Industry 
Medal for 1955, conferred upon him for 
“conspicuous services to applied chemistry.” 

Presentation took place at a meeting of 
the American Section of the Society of 
Chemical Industry, sponsor of the medal, 
following a dinner in Dr. Davidson's honor 
at the Waldorf-Astoria Hotel, New York 
City. The medallist’s talk entitled 
“Anecdotal Reminiscences.” 

Morse G. Dial, Union Carbide president. 
traced Dr. Davidson’s accomplishments 
against the background of what ts 
popularly known at the petrochemical in 
dustry, pointing out how vital his services 
have been. The medal was bestowed by 
Wallace P. Cohoe, past president of the 
Society and New York chemical consult 
ant. Raymond Stevens, vice president of 
Arthur D. Little, Inc., presided as chair 
man of the American Section 
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Discuss Two Polyethylenes 


Two recently-developed polyethylenes 
were discussed at SPE’s Eastern New Eng- 
land Section meeting, which was held on 
October 20 at the Hotel Beaconsfield, 
Brookline, Mass. Paul Goodwin of General 
Electric spoke on the irradiation of poly 
ethylene. with special emphasis on Irathene 
210. 

This new material, 
in film form, shrinks 40-50% when 
exposed to temperatures of 150° C., an 
advantage in packaging operations. In gen 
eral. the tensile strength of irradiated 
pelyethylenes becomes lower through tem 
perature resistance and cross-linkage. Pecly 
ethylene is actually irradia 
tion, but this process must be carried cut 
after molding through the use of 
tric generator. 

Walter R. Clark, Phillips Chemical Co 
discussed Marlex 50, citing the following 
advantages over conventional -polyethy! 
25% shorter cycle time; softening 
point of 260° F.: abrasion resistance close 
to nylon: a workable melt index of 0.7; 
and 13-18% lower permeability 
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UL Approves Hetron Panels 


Light-transmitting panels of fibrous glass- 
reinforced, fire-resistant Hetron polyester 
resin have been granted the Underwriters’ 
Laboratories seal of approval as self- 
extinguishing. The panels, fabricated by 
Resolite Corp., Zelienople, Pa., and trade- 
marked Fire-Snuf, will burn under a blow- 
torch only while the flame is applied. 

These panels now meet the safety re- 
quirements for most factories, schools, 
and institutions where stringent fire codes 
must be observed. Fire-Snuf panels are 
classified in the “slow burning” category 
as defined by the Building Officials Con- 
ference of America. Underwriters’ Labo- 
ratories give them a flame-spread rating of 
75 or below, as compared to 100 for red 
oak and 515 for veneered wood. 

The fire-resistant panels retain all the 
other features of standard Resolite panels, 
such as high strength stability, and good 
load bearing characteristics. Hetron poly- 
ester resins are supplied by Hooker 
Electrochemical Co., Niagara Falls, N. Y. 





Dewey & Almy Opens New Plant 


A new plant for the production of 
Cryovac plastic bags has been completed 
by Dewey & Almy Co., division of W. R. 
Grace & Co., in Greenville, S. C. The 
modern, air-conditioned structure will have 
complete facilities for extruding, bag fabri- 
cating, and four-color printing. Between 
300 and 400 persons will be employed at 
full production, which should be reached 
by the end of the year. 

Part of the over-all expansion of Dewey 
& Almy’s Cryovac department, the Green- 
ville unit will augment production of the 
Lockport, N. Y., and Cedar Rapids, Ia., 
plants, which recently were modernized 
and enlarged. Cryovac bags are used 
primarily for packaging meat, poultry, 
and cheese products. 





Plastic Pipe Study Completed 


The study of plastic pipe for potable 
water supplies, conducted by the National 
Sanitation Foundation, Ann Arbor, Mich., 
under the sponsorship of the Society of the 
Plastics Industry, Inc., has been completed 
and the final report of the study should be 
in print by the end of the year. Final 
editing and the formulation of plans for 
printing and distributing the report took 
place at a meeting, on July 19, of Foun- 
dation representatives and the Advisory 


Committee on the Plastic Pipe Study. This 
Committee is composed of public health 
authorities who guided the research pro- 
gram in collaboration with representatives 
of the plastics industry. 

A program for identifying extruded 
plastic pipe suitable for potable water 
supplies, and identifying plastic materials 
on the market which have been tested and 
found suitable for this purpose also was 
discussed at the meeting. At a subsequent 
meeting of extruders and materials sup- 
pliers, the program for inspection, testing, 
and approval of plastic materials and pipe 
was approved. 

Representing the plastics industry on 
the Advisory Committee were E. M. 
Adams, Dow Chemical Co.; P. S. Britton, 
Carlon Products Corp.; W. E. Jacobson, 
Yardley Plastics Corp.; W. E. McCormick, 
B. F. Goodrich Co.; and J. S. Whitaker, 
Union Carbide & Carbon Corp. 





Pelron Making Polyurethanes 


Pelron Corp., Lyons, Ill., has begun pro- 
duction of polyurethane resins and foam 
materials afte" some two years of research 
and developme:* work, according to Paul 
E. Pelletier, president. Rigid and foam 
end-products made of the polyurethanes 
are known for their high insulation prop- 
erties, light weight, extremely good ad- 
hesive strength, and ease of preparation, 
the company executive said. 





Okay Monsanto-Lion Merger 


The merger of Lion Oil Co. into Mon- 
santo Chemical Co., St. Louis, Mo., as 
agreed on by the respective boards of 
directors in July, was approved by the 
share-holders of both firms on September 
23. The merger became effective on Sep- 
tember 30, and was based on the exchange 
of 1% shares of Monsanto $2-par value 
common stock for each outstanding share 
of Lion stock. 

Lion Oil is now a division of Mon- 
santo, and its board chairman and presi- 
dent, T. H. Barton and T. M. Martin, 
respectively, have become members of the 
Monsanto board. Martin continues to 
serve as president of the Lion division 
and, in addition, has been elected a Mon- 
santo vice president. Jeff Davis, Lion vice 
president and general counsel, and E. W. 
Atkinson, Lion vice president and treas- 
urer, have been elected assistant secretary 
and assistant treasurer, respectively, of 
Monsanto. 
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Du Pont Film Department's new sal: 
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Du Pont Opens Film Laboratory J plant 
cilities 
A $l-million sales service laboratory Hi pany’s 
was Officially opened on October 25 by the li molde 
film department of E. I, du Pont de Nem- i essing 


Mylar polyester film being laminated to paper 


ours & Co., Inc., at Chestnut Run, neal ip she 
Wilmington, Del. The new unit is intended Hi |\-acr 
to increase customer service and explore Hi pom 
new markets for cellophane, Mylar pol) applic 
ester film, acetate film, and cellulose Hi traine 
sponge products. n the 


Operations range from physical testing 
to the design and development of packag 
ing machinery and printing and laminating 
techniques, and the exploration of electrica 
and industrial applications. Six rooms ar Hj Acry 
available for testing at temperatures 0! 1 
0-100° F., and at relative humidities of 2 A 
90%. A specially-designed laminator (se: fim *Y!! 
accompanying photograph) will reproduce fm 444s 
such customer-applications as the combin gm" « 
ing of a flexible Mylar film with paper. 3 Prote 
wood, or steel. It can be used with water ng i 








emulsion or solvent-solution adhesives to im ‘hcl 
duplicate methods actually used in the i ‘sig 
trade. ot al 

A modern printing press duplicates high i “P° 
speed printing of films. An interesting de Th 
velopment involves reverse printing 0! 9‘ 


wood grain patterns on Mylar films, lam 
nating to paper or other materials, and de 
glossing to produce a natural, protected 
wood finish. Solvent sealing of Mylar film 
for the packaging industry currently \ 
undergoing investigation, and the electrical 
laboratory has facilities for winding c* 
pacitors with Mylar insulation to test uf 
der simulated conditions of use. 

The new laboratory is a one-story stee! 
and masonry structure, 147 by 175 feet 
with exterior in general conformity with 
the other Chestnut Run units. These f@ 
cilities are located about five miles from 
Du Pont’s Experimental Station, which 
dedicated to fundamental and long-range 
research. 
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tthylene Production To Rise 


Plans for a multi-million dollar expan- 
jon of ethylene production facilities at its 
texas City, Tex., plant have been an- 
gounced by the Plastics Division of Mon- 
goto Chemical Co., Springfield, Mass. 
Construction is expected to get under way 
next March, and the new facilities should 
ie in operation by the first quarter of 1957. 
When completed, the expansion will in- 
cease Monsanto’s production of ethylene 
by 150%. 

‘The Texas City plant uses ethylene as an 
intermediate in the manufacture of poly- 
ethylene, styrene monomer, and vinyl chlo- 
ride monomer. All of Monsanto’s ethylene 
production is earmarked for internal use. 





New Plant for Glastic 


Glastic Corp., Cleveland, O., manufac- 
urers Of glass-reinforced plastic insulation 
products for the electrical industry, is mov- 
ing its Operations into a new and larger 
plant at 4321 Glenridge Rd. The new fa- 
cilities will permit a doubling of the com- 
pany’s Output of insulating sheet, rod, and 
y thei molded premix parts, and allow for proc- 
Nem- MM essing advances such as greater precision 
near #™ in sheet thickness control. Situated on an 
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nded MM |!-acre site, the new plant provides ample 
lore Mi room for further expansion. An enlarged 
oly application engineering group is being 
lose HM trained for expanded sales service activity 
in the field of glass-reinforced plastics. 
sting 
kag 
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al Acrylic Shields for Museum 


0 A new formulation of Plexiglas cast 
(see acrylic plastic, a product of Rohm & 
duce MM Haas Co., Philadelphia, Pa., offers libra- 
bin- Mm Tes and museums an improved means of 
per, fam Protecting valuable exhibits against fad- 
jter- feng and structural damage. Transparent 
; ofM@™ Shields or filters of this new material, 
the Mm designated Plexiglas II UF, extend the life 
of art collections and historic documents 
exposed to daylight or strong illumination. 
The special acrylic was developed to 
answer the need of New York’s Met- 





Flemish tapestries in Metropolitan Museum 
of Art are protected from ultra-violet light 


by <pecial acrylic panels mounted in window 
Sashes, 
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ropolitan Museum of Art for a low-cost 
material to protect ancient tapestries and 
art objects. According to an engineering 
study sponsored by the Museum, the ac- 
rylic material “presents practically clear 
transparency to visible light, while filter- 
ing out the highest percentage of ultra- 
violet of all those special filters studied 
which gave satisfactory transmittance over 
the whole visible spectrum.” The study 
described the laminated X-ray glass and 
special “document glasses” previously used 
by the Museum as being too costly for 
large-area use. 

The Metropolitan’s first installation of 
Plexiglas If UF protects tapestries hang ng 
in galleries having a western exposure. 
Here, the plastic sheets were installed in- 
side the regular glass sash of each window. 
An alternate method of protection recom- 
mended by the Museum for light-suscep- 
tible exhibits is to mount them behind 
0.060-inch thick sheets of the plastic. 

Plexiglas II UF sheet is claimed to have 
less color, give more complete UV cut- 
off, and cost less than glass filters. The 
material is available in large sheets; is 
easily sawed and shaped; weighs less than 
half as much as glass of the same thick- 
ness; and is highly shatter-resistant. 





Forms Flooring Division 


A flooring division has been formed by 
General Tire & Rubber Co., Akron, O., 
which also disclosed the development of 
a homogeneous vinyl flooring, Bolta-Floor. 
According to J. E. Powers, vice president 
in charge of plastics, the manufacture of 
flooring division products will be centered 
at the company’s Jeannette, Pa., plant, 
while sales will be directed from Akron 
headquarters. In forming the new division, 
General Tire follows a logical pattern of 
integration, Powers declared. Said to be 
the world’s largest producer of plastic film 
and sheeting, the company’s plastics op- 
erations realized sales of more than $50- 
million for the first nine months of the 
current fiscal year. 

General plans to market Bolta-Floor in 
the moderate-to-high price bracket. The 
first of a comprehensive new line of tile. 
Bolta-Floor will be available initially in 22 
plain and marbleized colors intended for 
almost universal application. The new 
flooring will be marketed in 27- and 54- 
inch rolls, in all commonly-used tile sizes, 
and in thicknesses of 1/8-, 3/32-, and 
0/080-inch. 





Tennessee Develops New Process 


Pilot-plant quantities of benzonitrile are 
being produced under a new process de- 
veloped by Tennessee Products & Chemi- 
cal Corp., Chattanooga, Tenn. The 
material reportedly is adaptable for use 
by the plastics, rubber, pharmaceutical, 
textile, and synthetic coating industries. 

Present operations indicate that benzoni- 
trile can be produced in commercial 
quantities at prices which will permit 
large scale use. Developmental amounts 
will be allocated to companies for experi- 
mental purposes. 





Celanese exhibit of plastics in transportation. 


Plastics in Trucking Shown 


the latest things in plastics for the 
transportation industry were shown by 
Celanese Corp. of America, New York, 
N.Y., to members of the American Truck- 
ing Association attending their national con- 
ference in Washington, D. C., on October 
18 and 19. The exhibit featured both 
liquid and dry cargo trailers and tanks 
built by leading truck manufacturers of 
reinforced Celanese polyester resins. In- 
cluded were a streamlined chemical car- 
rier, a high cube trailer van, a delivery 
scooter built for the U. S. Post Office, and 
a milk transport trailer. 

The chemical tank truck, built by the 
Heil Co., consisted of a shell and jacket 
molded of Celanese polyester resins around 
a Stainless steel liner bonded to the shell. 
Suitable also for transporting other fluids, 
this tanker weighs 11,000 pounds and is 
claimed to assure an annual increase in 
payload of more than 600,000 pounds. The 
high cube trailer, built of the same Cela- 
nese plastic by Veenema-Weigers, Inc., 
was 35 feet long, weighed 8,900 pounds, 
and had a total loading space of 2,128.8 
cubic feet suitable for any dry cargo. 





Game Manufacturer Buys Acme 

W. H. Schaper, president of a plastic 
game company bearing his name, recently 
purchased control of Acme Plastics, also of 
Minneapolis, Minn. A change in corporate 
name to Thunderbird Plastics, Inc., was an- 
nounced; however, the new firm will con- 
tinue to offer a complete molding service, 
including both injection molding and vac- 
uum forming. 

C. L. Barker, former owner, will con- 
tinue as general manager of Thunderbird. 
Mr. Schaper will head the firm as presi- 
dent and treasurer, and Sheldon W. Sayles 


will serve as executive vice president. 





Nopco Opens Urethane Plants 


Nopco Chemical Co., Harrison, N. J., 
through president Ralph Wechsler, has an- 
nounced the opening of two new plants, 
one in Harrison and the other in Los 
Angeles, Calif., each with an annual capa- 
city of 3,000,000 pounds of flexible ure- 
thane foam. The Harrison plant also in- 
cludes a research laboratory and the com- 
pany’s engineering and applications de- 
partment. 

According to Wechsler, Nopco’s flexible 
urethane foam comes in slabs 40 inches 
wide, 80-240 inches long, and eight inches 
thick, and the slabs can be further split 
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to a thickness of “%-inch or less. The foam 
is of the open-cell type, and cell size can 
be controlled closely. Weight range is 
from 2-34 pounds per cubic foot, and the 
foam is available in natural white and 
four pastel colors. 

Other features claimed for the foam 
include three times the tear resistance and 
half the weight of foam rubber of equal 
volume; compe.itive on a price perform- 
ance basis with other foamed products; 
can be sewn without fabric backing or 
covering; toughness; resistance to abrasion, 
aging, laundering, dry cleaning. oils, 
greases, and aromatic solvents; better ven- 
tilating properties than other foamed prod- 
ucts because it “breathes” and has no 
skin; compression performance close to 
that of feathers or down; and does not 
support combustion. 





Employs Polyethylene Tubing 


Extended life and increased capacity are 
reported for Exide-lronclad industrial bat- 
teries through the use of polyethylene, ac- 
cording to their manufacturer, the Exide 
Industrial Division of Electric Storage Bat- 
tery Co., Philadelphia, Pa. Replacing the 
rubber tubing and tube sealers previously 
used to encase the active material and grid 
spines of the positive plates, polyethylene 
offers both elasticity and dimensional sta- 
bility. 

The finely slotted tubes keep the Sylvium 
core in contact with the active material, 
while permitting free entry by the battery 
electrolyte. Polyethylene tube sealers fit 
snugly, preventing leakage and subsequent 
short-circuits. The material is said to with- 
stand a wide range of working conditions 
within a battery, and the slots retain their 
original dimensions after five years of 
service. 

Exide scientists anticipate 20% longer 
life as a result of using polvethylene. 
Rugged breakdown tests found the plastic 
tube cells delivering 80-82% capacity, 
whereas rubber-encased cells were able to 
show only 37-42% of full rated capacity. 
The batteries require anywhere from {09- 
13,000 feet of tubing and sealers, depend- 
ing on size. The polyethylene used in 
Exide batteries is supplied by Bakelite Co.., 
New York, N. Y., and E. I. du Pont de 
Nemours & Co., Inc., Wilmington, Del. 





Close-up of Exide positive battery plate shows 
slotted polyethylene tubing cut away to reveal 
Sylvium core, with tube sealers at the left. 
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Hercules to Make Hyfax 


The launching of production of a new 
type of high molecular weight polyethylene 
has been announced by Hercules Powder 
Co., Wilmington, Del. The new polyeth- 
ylene material is said to offer greater rig- 
idity than conventional polyethylene, bet- 
ter appearance, greater strength and heat 
resistance, and a reduction in fluid perme- 
ability. Applications are expected to in- 
clude kitchenware, toys, piping, and other 
household and industrial uses. Hercules 
will trademark the new _ polyethylene 
“Hyfax.” 

fhe company is converting and expan 1- 
ing its plant at Parlin, N. J., for the pur- 
pose of manufacturing the material at an 
annual rate of 30 million pounds. The con- 
version will cost approximately $10,000,- 
000. The Parlin facilities have heretofore 
been used for the production of nitrocellu- 
lose, nitric acid, cellulose acetate, chlori- 
nated rubber, chlorinated paraffin, and 
plastic molding powders. 

Although the production of Hyfax is 
not expected to get underway before late 
in 1956, small tonnages will be made avail- 
able to American manufacturers for ex- 
ploratory use at the beginning of 1956. 
This material will be supplied to Hercules 
by Farbwerke Hoechst AG, a German 
firm, which itself expects to enter com- 
mercial production only at the beginning 
of next year. Hoechst is one of the first 
chemical companies to be granted a license 
to produce the polyethylene by its devel- 
oper, Karl Ziegler, of the Max Planck In- 
stitute, Muelheim, Germany. 

According to Hercules, Dr. Ziegler’s 
discovery that ethylene could be polymer- 
ized to give a new type of polyethylene 
with many properties improved over the 
old type resulted from his work on new 
types of catalysts, which are now expected 
to open up a whole new field of catalytic 
chemistry particularly adaptable to the 
petroleum industry. 

Hercules has contracted with the Ger- 
man scientist for the exclusive right to 
sell a basic component of the Ziegler cat- 
alyst in the United States and Canada. Its 
contract with Hoechst also provides for 
centinuing exchange of research informa- 
tion between the two companies. Two 
years in negotiation, these contracts en- 
able the American firm to bypass the pilot 
plant stage of producticn and go directly 
into commercial manufacture, Hercules 
declares. 

The two firms working together would, 
in addition, give both the advantage of 
evaluating the new plastic in two separate 
markets, according to Elmer F. Hinner., 
general manager of Hercules’ cellulose 
products department, which will be re- 
spensible for production and sales of 
Hyfax. 





Junior Pontiac in Plastic 


Child-sized reinforced plastic autos will 
be used for dealer promotion of the 1956 
Pontiacs. Called the Junior Star Chief, 
the autos are one-third size replicas of 
Pontiac’s 1956 Star Chief convertible, 
and have real motors, brakes, gear shifts, 
and head and tail lights. The plastic body 
shells for the child’s cars are produced by 



























































































Junior Star Chief copies 1956 Pontiac. \rradi 








Modern Pattern & Plastics, Inc., Tole Irrac 
O., from models and molds made of To ecelve 
plastik resin compounds, supplied 5, new St 
Rezolin, Inc., Los Angeles, Calif... ani Tube | 
utilizing Bakelite epoxy resins. The shel) Walsal 
themselves are made from Bakelite po existin: 
ester resins reinforced with fiberglas esearc 
The small autos measure slightly more new St 
than six feet from bumper to bumpe firm’s 
about 28 inches in width, and weigh abow asa b 
150 pounds. A maximum speed of eigt work 
miles per hour is produced by gearing jucing 
down power from a starting motor of the The 
type regularly used in Pontiacs. The moto the di 
runs on a 12-volt auto battery, and is r y of 
charged by a trickle charger supplied wit! shme 
the model auto. Other features of the nent 
replicas include a neutral-forward-revers: partic! 
gear shift lever mounted on the steering be irr 
column; instrument panel buttons {(o Oper where 
ate the horn and lights; semi-pneumatic stallec 
white-sidewall tires with chrome-painted to the 
hub caps; and two-tone body styling. T! chine: 
motor and other accessories are assemble cal a 
in the body shell by Silvestri Art Mfg. C produ 
Chicago, Ill. 
Plas 
In Brief... Sw 
id; 
King & Anderson, San Francisco, Ca! vr 
has been appointed sales representati we 
for aaRBee Plastic Co., Los Angele 
Calif., custom molders of plastic parts my 
9§3 
Monsanto Chemical Co.’s plastics div nbc: 
sion, Springfield, Mass., is an exhibitor 1 ~ 
the National Housing Center at Washing 6 
ton, D. C. Monsanto has a three-year con 96 
tract to exhibit in the permanent displa 
areas of the Center which was built unde aten. 
sponsorship of the National Association 0! " ; 
Home Builders. Styrene wall tile is fea om 
tured initially in the exhibit, but the dis ; 
play will be changed periodically to show we 
other products supplied by the plastics in mon 
dustry to the home building market "' 
ast 
Rolis, Inc., a new firm offering complete ms 
manufacturing and engineering services ! Th 


the plastics and rubber industries, has bec! “d 
established at 1240 East 14th St., Brook K 
lyn 30, N. Y. The company sells both new 


custom-designed machinery and rebulll : 
equipment, and provides free maintenanc ce 
and installation advice. Special engineering sty 

lor 


services include detailed plant lay-ouls 
President of the firm is Robert Tillis, wh po 
formerly directed engineering and manu nn 
facturing for United Rubber Machiner 
Exchange. 
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News from Abroad 








radiated Plastics 


Irradiated plastics in Britain are to 
receive special attention in a section of a 
new station for applied research which 
lube Investments has just established at 
Walsall, England, io supplement facilities 
existing at its Cambridge and Birmingham 
research laboratories. To begin with, the 
new station will house three sections of the 
firm's technological department which acts 
as a bridge between fundamental scientific 
work and practical application by the pro- 
ducing Companies. 

The irradiated materials section, under 
the direction of Dr. A. Charlesby, former- 
y of the Atomic Energy Research Estab- 
ishment, Harwell, will undertake develop- 
ment work over a_ wide field, but 
particularly in plastics. The materials will 
be irradiated at the Cambridge laboratories 
where an electron accelerator is being in- 
stalled. The plastics section will be devoted 
to the development of processes and ma- 
chinery to take advantage of recent chemi- 
cal advances, streamlining techniques in 
production and end-product design. 





Plastics in Sweden, 1954 


Sweden’s production of plastic materials 
id articles in 1954 showed a substantial 
advance, both in quantity and value, above 
that of 1953. Output of materials last year 
ncluded 9,234 tons of thermosetting plas- 
lics valued at 20,654,000 kronor, against 
7,420 tons valued at 15,950,000 kronor in 
953. In addition, there were 7,534 tons of 
thermoplastic materials valued at 25,159,- 
00 kronor in 1954, as compared with 
5,622 tons valued at 19,860,000 kronor in 
1953. The value of thermoset products, 
comprising sheet, tubing and rods as well 
as molded goods, rose from 34,134,000 
kronor in 1953 to 43,860,000 kronor in 
1954; and that of. themoplastic articles, 
consisting of films, sheets and injection- 
molded goods, rose from 47,165,000 kro- 
nor to 63,858,000 kronor in 1954. 

Total imports amounted to 16,326 tons 
last year, and were made up of 11,327 
tons of materials and 4,999 tons of plastic 
articles. The plastic materials included 
3,267 tons of PVC (of which 2,843 tons 
were rigid PVC); 1,012 tons polyethylene: 
1390 tons phenolic molding compounds 
and resins; 774 tons cellulose acetate and 
cellulose acetate plastics; 657 tons poly- 
styrene; 374 tons modified alkyds; 275 
tons urea molding compounds; and 55 tons 
polyamides. The bulk of the imports of 
finished goods consisted of floor tiles, 
sheets, and foils of acrylic resins, PVC, 
cellulosic, and other plastics. 
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West Germany and Britain between 
them supplied the greater part of Sweden's 
imports of plastic materials, with the 
former ahead and providing most of the 
phenolics, alkyds, polystyrene, and about 
60% of the unspecified plastics. Britain 
led in the case of urea molding compounds, 
polyethylene, and rigid PVC. An analysis 
of the shares of different countries in the 
business in individual plastics reveals in- 
teresting trends: Italy ranked second, as a 
supplier of rigid PVC; East Germany sent 
most of the unspecified cellulosic plastics: 
more than half the imports of polyamides 
came from the Netherlands; rigid PVC 
also came in relatively good quantity from 
Belgium, France, and Norway, and small 
quantities of the material were sent by 
East Germany. 

West Germany again led in the ship- 
ment of finished goods, and was far and 
away the largest source for miscellaneous 
plastic goods. It was noted that East Ger- 
many figured among the smaller suppliers 
of PVC sheet. 





Dutch to Make Plastic Pipe 


The Waterleiding Mij., Overijssel, of 
Zwolle, the Metaalbuizenfabriek Excelsior 


of Schiedam, and the Motorenfabriek 
Thomassen of De Steeg have decided 
jointly to form the N.V. Ind. Ondern. 


Wavin to produce plastic pipe and other 
plastic articles for use in waterworks, the 
electrical industry, etc. The new enter- 
prise, which will be established at Zwolle, 
is capitalized at FI.5,000,000. 

Plastic pipe also is to be manufactured 
by the N.V. Staaldraadkabel & Hercu- 
lestouwfabriek v/h J.C. den Haan, Gor- 
nichem, which will use polyethylene to be- 
gin with, but plans to make other types 
of plastic piping in the near future. The 
company has the advantage of being able 
to use the same machinery, with some 
modifications, that it has been using for 
several years to make plastic sheathing 
for steel-wire cables. 





New French Silicone Products 


Silicone-based hand creams have been 
launched recently by various French phar- 
maceutical houses. These preparations are 
especially intended to prevent occupational 
skin diseases in workers who have to 
handle materials that attack the skin, and 
to prevent chapping and cracking of the 
skin caused by the use of detergents in 
laundering and dishwashing. The cream, 
which also helps to prevent the adherence 
of various products to the skin, forms a 


very waterproof and stable film, effectively 
insulating the skin against the action of 
external agents without impeding perspira 
tion. One application usually lasts for at 
least a day, during which time it with 
stands repeated hand-washings. 

The Societe Saint-Gobain, Paris, has de- 
veloped a new silicone resin, SI 805, with 
which aluminum paints may be prepared 
to resist temperatures of 500° ( The 
paints give very long service at this tem- 
perature without becoming yellow or dull, 
even when exposed to the worst weather 
conditions. These paints, now being made 
by a number of French paint manufac 
turers, are intended to protect all hot 
metallic surfaces, whether exposed or not 





Progress in Holland 


Epichlorhydrin, one of the two basic 
ingredients in the manufacture of epoxy 
resins, will be produced in Europe for the 
first time in a new installation to be added 
to Shell's epoxy resin works at Pernis, neat 
Rotterdam. The second important ingred 
ent, diphenylol propane, is already being 
manufactured at the chemical plant in 
Stanlow, England, which also belongs to 
the Royal Shell Group. 

At present, epichlorhydrin is obtainable 
only in the United States. When the Pernis 
plant begins production in September 1956, 
the so-called “hot chlorination” technique 
will be used, and the new installation will 
have the benefit of seven years of expe 
rience in commercial production in the 
United States. 

In the heat chlorination technique, one 
of the hydrogen atoms in propane ob 
tained from refinery gases is replaced by 
chlorine. The resulting allylchloride can 
be converted to glycerol or epichlorhydrin 


Autoclave Adhesive Tape 


Thanks to cooperation between a To 
ronto nurse and chemists of Minnesota 
Mining & Mfg. of Canada, Ltd., a new 
plastic-based tape has been developed for 
use in closing, sealing, and marking bun 
dles that are to be sterilized in an 
clave or steam oven. This tape has passed 
stringent tests for adhesion to fabrics. glass, 
and other smooth surfaces under the re 
quired heating conditions, as well as abil 
ity to hold identification markings 

Now being used in a number of hos 
pitals in Toronto, Montreal, and other 
Canadian cities, the tape is said to be of 
interest also to manufacturers of food 
products who now can pre-package in 
plastic before heat-treating. The new tape 
can be used in conjunction with cellu- 
lose, high-melting point polyethylene, or 
thermosetting plastics to provide conven 


auto 


ient sealed-before-sterilization packages. 
Another use is as a heat-stable label on 
polyethylene, polystyrene, and phenolic 
products. 
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NAMES in 





the NEWS 








Roger B. Knowles has been appointed 
general manager of the reinforced plastics 
division, Bigelow-Sanford Carpet Co., with 
headquarters in Amsterdam, N. Y. He 
previously served as assistant manager, 
and has been with American Insulator 
Corp. and Owens-Corning Fiberglas Corp. 


George W. Blum has joined the chemical 
engineering staff of The Goodyear Tire & 
Rubber Co., Akron, O. He was formerly 
an associate professor of chemical en- 
gineering at Case Institute of Technology. 





L. R. Hunter 


L. R. Hunter has been appointed assist- 
ant manager, plastic product section, of 
Koppers Co., Inc.’s chemical division, 
Pittsburgh, Pa. Other changes in sales 
personnel include: Leo J. Diamond as 
Midwestern district sales manager, replac- 
ing Mr. Hunter; Jones P. Sipe as southern 
district sales manager, replacing Mr. Dia- 
mond; and G. E. Trent, assigned to the 
eastern district sales office. 


Theron S. Bushnell has been appointed 
Midwest district manager of Tube Turns 
Plastics, Inc., Louisville, Ky. He will make 
his headquarters in Chicago, IIl. 


Victor E. Buehrle, Jr., has been named 
technical sales representative for The Gen- 
eral Tire & Rubber Co., Akron, O., on 
the .firm’s products for the rubber and 
reinforced plastics industries. 


Augustine R. Marusi, president of Borden 
Co. chemical division, New York, N. Y., 
has been elected a vice president of Borden. 
With the company for 16 years, Mr. Marusi 
started in the division’s research laboratory 
in 1939; became district sales manager 
at Kernersville, N. C., in 1946; was di- 
rector-superintendent then head of the 
division’s Brazilian operations in 1947; re- 
turned to New York as vice president of 
the division in 1952; and was named presi- 
dent in 1954. 
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Sheldon VY. Clarke has been named 
manager of the general purchasing depart- 
ment, Union Carbide & Carbon Corp., 
New York, N. Y. He succeeds H. V. 
Huffard who is retiring after 40 years of 
service with the firm. Mr. Clarke originally 
joined Union Carbide in 1920 as a con- 
struction engineer; left in 1929 to join 
Bradstreet Co. where he became a vice 
president; and returned to Union Carbide 
in 1934 as purchasing agent, becoming 
assistant manager of purchases in 1946. 


James P. Bird has joined Premium Plas- 
tics Co., Inc., Chicago, Ill., as sales repre- 
sentative for Indiana and northern and 
southern Illinois. He previously served as 
vice president of Lacta Products, Inc. 


John R. Hoover, president of B. F. 
Goodrich Chemical Co., Cleveland, O., 
recently was presented with a gold wrist- 
watch to mark his completion of 30 years 
of service with the company. A graduate 
of Harvard, Mr. Hoover joined Goodrich 
in 1925 as a chemist, and worked in pro- 
duction and sales for various divisions 
before being named vice president of Good- 
rich Chemical in 1945, and president in 
1951. 


Edward M. Peters, formerly with the 
Upson Co., has joined Cadet Chemical 
Corp., Burt, N. Y., as assistant laboratory 
director. 


J. M. Cole and J. H. Mathewson have 
been appointed product managers and 
George Trigaux has been appointed assist- 
ant product manager in the fine chemicals 
division of Carbide & Carbon Chemicals 
Co., division of Union Carbide & Carbon 
Corp., New York, N. Y. 


Murray C. Slone has been named tech- 
nical director for Chemiglas, Inc., a re- 
search and development affiliate of Alsynite 
Co. of America, San Diego, Calif. Lee H. 
Nelson has joined the staff as project and 
development engineer, and Leonard Haslim 
becomes a laboratory staff chemist. 


Leonard Smidth has joined the high 
polymer section of American Viscose 
Corp., Marcus Hook, Pa. He previously 
was technical director for the firm’s 
wholly-owned subsidiary, Sylvan Plastics, 
Inc. 


William T. Hack 





William T. Hack has been elected pres. 
ident of Snyder Chemical Corp., Bethe}. 
Conn. He has been associated with Carbide 
& Carbon Chemicals Co. and Rubber 
Reserve Co.; was director of the chem. 
ical and rubber division, National Security 
Resources Board; and has served as dj 
rector of product development for Ethy| 
Corp. since 1950. Mr. Hack succeeds Ash. 
worth N. Stull, who has resigned in order 
to devote his full attention to American 
Resinous Chemicals Corp., Peabody, Mass 


Michael F. X. Gigliotti has been ap. 
pointed manager of the structural plastics 
engineering group of Monsanto Chemical 
Co.’s plastics division, Springfield, Mass 
He previously directed the constructing of 
the division’s new polyethylene plant at 
Texas City, Tex. 


G. T. Walker and E. Davis Caldwell 
have been added to the sales staff for the 
newly-formed thermoplastic resins group. 
Barrett Division, Allied Chemical & Dye 
Corp., New York, N.Y. Mr. Walker for 
merly served with Midwest Molding & 
Mfg. Co., and Mr. Caldwell represented 
Barrett as a plastics specialist to the Detroit 
automotive industry. 


Maurice Martin, executive vice president 
of Bassons Industries Corp., New York 
N. Y., has been appointed to the perma 
nent advisory board for vocational educa 
tion, Plastics Education Committee, Board 
of Education, New York. The school 
system has recognized the important role 
of reinforced plastics, and is participating 
in the training of future technicians. 


Almon G. Hovey has been appointed 
industrial scientist in charge of organic 
applications research for Olin Mathieson 
Chemical Corp., New Haven, Conn. He 
has been active for many years in the de- 
velopment of synthetic resins, polymers, 
and protective coatings; having served with 
Archer-Daniels-Midland, General Mills 
Inc., Reichhold Chemicals, Inc., and Gen 
eral Electric. 


Theodore L. Theodorff has been named 
district sales manager for the Detroit office 
of Baldwin-Lima-Hamilton Corp.'s press 
division. He has been associated with the 
firm for 17 years, serving in various super 
visory and sales capacities. 
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Craig C. Waldbillig has been appointed 

echnical sales representative for Nosco 
plastics, Inc., Erie, Pa., covering Ohio, 
indiana, amd northern Kentucky from 
ofices in Columbus, O. 


George J. Duffy has been advanced to 
general manager, minerals and chemicals 
division, Godfrey L. Cabot, Inc., Boston, 
Mass. He has been associated with the 
frm since 1940. 


Thomas C. Watters, manager of the 
plant protection department at The Good- 
yar Tire & Rubber Co., Akron, O., has 
been named manager of the labor division 
of Goodyear Aircraft Corp., succeeding 
E. R. Clarke, who has resigned. John F. 
Hogan, superintendent of the plant protec- 
tion department at Goodyear Atomic Corp., 
has replaced Mr. Watters. 


Paul W. Bachman has been elected vice 
president and director of research and 
development for Koppers Co. Inc., Pitts- 
burgh, Pa. Dr. Bachman previously had 
been serving in this capacity for Davidson 
Chemical Co., and is well known for his 
research work with several of the nation’s 
major chemical companies. E. W. Volk- 
mann, manager of Koppers’ research de- 
partment since last February, continues in 
that position. 


R. W. Marsh has been appointed direct 
factory representative, eastern zone, for 
the plastic press division cf Baker Brothers, 
Inc., Toledo, O. Formerly a sales rep- 


resentative ior Durez and Borden, Mr. 
Marsh will represent Baker’s automatic 
press line. 


Jack A. Fletcher has joined Spencer 
Chemical Co., Kansas City, Mo., as tech- 
nical service representative to the wire and 
cable insulation field. He previously served 
with National Electric Products Co., Pitts- 
burgh, Pa. 


K. H. Rowland has been appointed 
works manager for Carbide & Carbon 
Chemicals Co., division of Union Carbide 
& Carbon Corp., New York, N. Y., and 
Harley M. Ross has been named manager 
of gas operations. Both have been s2rv- 
ing as assistant works managers. 


D. B. Benedict has been named a vice 
president of Carbide & Carbon Chemicals 
Co., division of Union Carbide & Carbon 
Corp., New York, N. Y., and will be re- 
sponsible for research and development on 
synthetic fibers, as well as other fields. 
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A. F. Thomas 


J. D. Long 


J. D. Long and A. F. Thomas have been 
advanced to Eastern and Western division 
managers, respectively, for the films and 
flooring division of The Goodyear Tire & 
Rubber Co., Akron, O. Also named were 
K. J. Whisler, to Chicago district manager 
of the division; C. E. Hixson, to Dallas 
district manager; and K. L. Weeden, to 
Cleveland district manager. 


Herbert Schoenfield, recently of Velsicol 
Chemical Corp., has rejoined Emulsol 
Chemical Corp., Chicago, Ill, 


W. L. Nelson has assumed over-all 
responsibility for the sale of commercial 
applications of Saran Wrap and other 
plastic films made by Dow Chemical Co., 
Midland, Mich. L. E. Fake has been as- 
signed to Mr. Nelson’s staff to take active 
charge of sales in connection with com- 
mercial uses of Saran Wrap and other 
Dow plastic films. With Dow since 1936, 
Mr. Nelson has been engaged in sales 
work since 1937, except for two years as 
manager of technical service and develop- 
ment for Dow’s Western division, San 
Francisco, Calif. Since 1952 he had headed 
sales of Saran Wrap for household packag- 
ing. Mr. Fake joined Dow in 1946, served 
eight years as assistant to the manager of 
sales of Sarat: Wrap and other plastic 
films for commercial uses, and has been 
manager of Dow’s New Orleans office. 


Eugene A. Krouse has joined Thiokol 
Chemical Corp., Trenton, N. J., as techni- 
cal sales representative. 


Gordon Ault has been advanced to as- 
sistant district manager of the San Fran- 
cisco district of Carbide & Carbon Chemi- 
cals Co., division of Union Carbide & Car- 
bon Corp., New York, N. Y. 


Charles F. Fuchs, vice president and 
technical director of Emulsol Chemical 
Corp., Chicago, Ill., has been elected a 
member of the firm’s board of directors. 


Vincent V. Tivy has been advanced to 
chief application engineer for Foxboro 
Co., Foxboro, Mass., and will serve on the 
firm’s engineering executive and sales 
product committees. 


Birny Mason, Jr., has been elected 
secretary of Union Carbide & Carbon 
Corp., New York, N. Y. Mr. Mason 
joined Union Carbide in 1932, starting in 
the research department of the South 
Charleston, W. Va., plant of Carbide & 
Carbon Chemicals Co., and subsequently 
held various positions in research, produc- 
tion, and industrial relations with the 
Chemicals company. He was transferred to 
Union Carbide’s New York offices in 1950 
as executive assistant to the vice president 
in charge of industrial relations; became 
manager of industrial relations in 1952; 
and was named assistant secretary and as- 
sistant treasurer in 1954. 


Stuart O. Fiedler has resumed the posi- 
tion of technical director of Bjorksten 
Research Laboratories, Inc., Madison, 
Wisc. He previously served as vice presi- 
dent and technical director from 1945-47. 
Mr. Fiedler has more than 35 years of ex- 
perience in research and development on 
textiles, dyestuffs, fine organic chemicals, 
proteins, protective coatings, instrument 
design, ballistics, and chemical plant design 
and construction. 





Richard H. Bruce 


Richard H. Bruce has been appointed 
manager of the molding materials division 
of Bakelite Co., New York, N. Y. For- 
merly eastern zone manager for molding 
materials, he succeeds D. A. Munns who is 
joining the company’s market development 
department. 


W. C. Douce, J. T. Roach, R. G. Askew, 
and C. R. Scott have been named district 
managers, plastic sales division, of Phillips 
Petroleum Co., Bartlesville, Okla., in New 
York, Chicago, Los Angeles, and Boston, 
respectively. W. R. Barrett and G. F. 
Blinzler have been appointed sales engi- 
neers in the division for the Boston and 
Chieago district offices, respectively. Other 
appointments to the division include M. W. 
Davidson, to supervisor of the sales serv- 
ice and development branch in the Bartles- 
ville office; and L. B. Croley, J. V. Smith, 
and A. L. Walters, to sales service engi- 
neers in that branch. 


H. Chandler Smith has been named as- 
sistant to Paul E. Weber, assistant sales 
manager of the chemical sales division, 
Chas. Pfizer & Co., Inc., Brooklyn, N. Y. 
With the company since 1936, Mr. Smith 
was eastern regional manager for the past 
three years, and is succeeded in this posi- 
tion by John E. McVeigh. Robert D. 
Campbell has been appointed a sales rep- 
resentative for the division’s mid-western 
region. 














New Materials 








Plastic Reinforcing Materials 


New types of non-woven reinforcing 
materials have been developed for use in 


the reinforced plastics industry by two 
firms, working in cooperation with Du 
Pont’s textile fibers department. Troy 


Blanket Mills’ Troytuff and Charles Lach- 
man Co.’s Mofelt consist of mechanically- 
bonded mat laminates of nylon, Orlon 


acrylic, and Dacron polyester fibers. 

Mechanical bonding is achieved by pass- 
ing a carded batt through a needle loom. 
a process which interlocks and entangles 
the fibers to produce a stitched effect. The 
fibers 


carding machine combs the and 
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With the handy chart found in this Brochure 
you will be able to select the right Toolplastik 
material for your job. You will also see 
photographs illustrating proven Toolplastik 
applications. Use this Brochure as a valuable 
reference to Toolplastik materials, their 


features and scope of application. 


Whatever product you manufacture, Rezolin 
Toolplastik will reduce your tooling costs. 


For Your Useful Complimentary Copy, 


write to 


5736 W. 96th Street, Los Angeles 45 
LOS ANGELES - DETROIT - DALLAS - NEW YORK 


places them in parallel arrangement, and 
the needle loom causes some of the fibers to 
be pushed perpendicularly through the 
otherwise parallel fibers. No base fabric 
is used, nor is any resin or thermoplastic 
binder employed to hold the fibers to- 
gether. 

Homogenous construction of the mat 
gives laminates of uniform thickness, 
smooth finish, and equal strength in all 
directions. Ability of the batting to be 
deep drawn eliminates the need for pre- 
forms in many applications, and contri- 
butes to laminate post-formability. Favor- 
able strength-to-weight ratios permit light- 
weight laminates. Other properties include 
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low moisture absorption, chemica! re 
ance, high dielectric strength, abrasion » 


impact resistance, weatherabilit 
translucency. 

The laminate has been recommended ; 
use in printed circuits, radar domes, chep 
ically-resistant tanks, food and dairy equip 
ment, truck bodies, and boats. Mofelt ap, 
Troytuff are available in widths up to ni; 
feet, and in weights of approximately {j, 
and 10 ounces per square yard. Typi 
physical properties for four needled bg 
are listed as follows: 


Dacron Irlor 

Type 5400 Type 4 
Weight, oz./sq.yd 10 5.4 7.3 4° 
Density, gms. cc 0.156 0.524 0.056 
Bulk, cc./gm 17.9 19.1 17.8 


Breaking strength. psi 


Lengthwise 102.4 44.8 62.5 


Crosswise 84.3 61.4 86.2 4 
Breaking elongation. 

Lengthw ise . 158.9 153.1 lit ) 

Crosswise 133.3 127.5 849 key 
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Improved Ethylene Polymer 


A new polyethylene offering smooth ap 
pearance, improved heat resistance, an 
greater rigidity has been introduced + 
Hercules Powder Co. Called Hyfax, the 
material exhibits the following properties 
as brought out by ASTM test methods 


Heat distortion at 66 psi I 135-145 
Specific gravity, gm./cc 0.945 
Mold shrinkage, in./in 0.015-0.03 
Tensile stress at yield, ps 2,800-3,500 
Elongation at yield, % 12-15 
Ultimate elongation, % 300 
Stiffness in flexure, psi 75,000-1 25.0 
Rockwell hardness, R scale 32-43 
Impact strength, Izod, ft. Ibs./in 

notch . 2.5-5 
Tensile modulus @ 60° ( psi 27,000-29.0 

At 100° C.. psi 8 ,000- 10,06 
Load deformation (2,000 psi i 

22 », % 7-10 
Brittle point, C 60 
Dielectric strength, volts/mil 2,000 
Loss factor, 50 meg 0.0015-0.0005 
Dielectric constant, meg 2.2-2.3 
Water absorption, % 0.1 
Dimensional stability (at 140° I 

and 80% RH). % shrinkage 0.4-0.7 
Shrinkage on immersion in boiling 

water, % 1.0 


Hyfax is odorless and chemically inert 
A thermoplastic, it can be welded by nitro 
gen torch, and sheets can be drawn o! 
vacuum formed. Adaptable to compres 
sion, injection, and extrusion techniques 
Hyfax is available in molding granules and 
in “%- by -inch cylindrical pellets. N« 
tral and colored forms have a bulk density 
of 30-32 pounds per cubic foot. 
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Primary Vinyl Stabilizer 


A liquid barium cadmium compound 
suitable for imparting heat and light st: 
bility to straight PVC and vinyl copolyme! 
resin formulations has been introduce 
by Advance Solvents & Chemical Co 
Called Advastab X23-30, the material 
said to offer an advantage over similar o! 
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\faterials (Cont'd.) Solids, % Sree ee .5-15.5 softener of flame retardant compounds has 
pH @ 25° C. .25-8.75 been introduced by Diamond Alkali Co 
Viscosity @ 25° C. Typical properties are reported as follows 
Brookfield, cps. ... .18,000-28,000 Chlorine content, % 50 
Appearance . Translucent white Viscosity, Gardner Holdt 
to eae Neutral poises 125 
Specific gravity . . 1.07 Specific gravity 1.26 
Weight, ibs./gal. 8.9 Weight, |bs./gal 10.5 
Color, Tag Union 
Readers’ Service Item M-5 Colorimeter I 
Solubility in water Insoluble 
Toxicity None 
—— ay re, Odor None 
é >r U scale, cps. 600-700 és — d ’ on 
qeciiataaie . ? 1.059 Chlorinated Plasticizer Flammability Non-flammable 
Refractive index 1.49 
Weight, Ibs./gal. 8.84 
Ghot sa0x Very slight 


ackage Systems in not requiring an epoxy 
olasticizer. 
) Advance recommends X23-30 for all 
ypes of vinyl operations, such as calender- 
_ extrusion, and plastisol applications, 
sng only DOP or other primary plas- 
cizers. Specifications are reported as 
follows: 


Color (G.H. 1] 


. ° . re’ j ; A 
A high-viscosity chlorinated paraffin, Readers’ Service Item M 
Chlorowax 50, for use as a plasticizer or 
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VANDERBILT 


materials for vinyls 





Acrolein Derived Pentanediol 


Another acrolein derivative, 1,5 penta 

diol, is available in tank and drum car / oa , is 

oad quantities from Carbide & Carbon VANS | AY ( 4— Provides efhicient heat 
Chemicals Co. This diol is said to undergo 
eactions typical of glycols, resulting in 
esters and polyesters which are used as 
ntermediates in the manufacture of poly- 
ster resins, urethane foams and elastomers, 
magnet and wire enamels, and _ othe! 
resinous materials 

Various esters of 1,5 pentanediol have 


been used as plasticizers for vinyls, re- VAN V7 4 F 
; f ‘ / s— Kec en 1 for 
vortedly imparting Kl S | \\ | Kecommendec 


increased tensile 


stabilization at low cost tn tile formulations. 


strength, greater flexibility, and low vola maximum light stability and improved natural ageing in 
tility. The material has also been used 
s nylon solvent, and in high temperature 
ibricants. Physical properties are quoted 
s follows: 


all vinyl resin compositions. 


Specific gravity 0.9921 
Coefficient of expansion @ — , — : ron ra 
20°C. mil/°C 0.059 VANSTAY HT-VANSTAY S 
Boiling point, °C. 165 ; 
pt > [his combination provides excellent heat protection 
Vapor pressure (@ 20°C., mm. : 
Freezing point °C. 
Viscosity (@ 20°C., cps ind in service 
j ; < A se re 
Refractive index : 
Weight, Ibs./gal 


for vinyl compositions during processing 


Readers’ Service Item , 
V ANSTAY R-—Clear liquid heat 


stabilizer for use in vinyl compositions. Effective 


for viscosity build-up control in 


Polyacrylate Thickener 


plastisols. 
An easily - compounded _ polyacrylate 

thickener for rubbers, PVA, and other 

ynthetic resin emulsions has been devel- 

ped by the Polyco department of The 


Borden Co.'s chemical division. Designated i, a. . ) 

| F : gnate > ( ; k PRE py 
Polyco 296-W. the solution reportedly will \ A N¢ A I LI 4 Ss J—Non metallic fungicide 
hot impart undesirable odors or colors to 


compounded products, nor will it cause 
mae ) tic Invis 
syneresis and coagulation. PSs 


and bactericide effective in vegetable 


Our Technical Service 
There is no separation, and a neutral pH 7 


Repre sentatives wi 
n 


Permits 296-W’s use with sensitive emul- 
sions. Viscosities are usually stable over 
long periods. The material finds use as a 


; . , ‘4° in your plant and assist 
protective colloid and stabilizer for natural i. We ANDERDBI LT ¢ ss INC. in solving production 


ind synthetic emulsions. Specifications are 230 PARK AVE... NEW YORK 17, N.Y. problems. 


as follows: 


gladly demonstrate the 


merits of our materials 
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Markem Model 25AD2 printer 


Two-Color Plastic Lid Marker 


Two-color marking on printable poly- 
ethylene and styrene closures at produc- 
tion rates is reported possible with Markem 
Machine Co.’s new Model 25AD2 printer. 
Label detail and trademark or decorative 
design can be printed in different colors, 
thereby increasing the product's sales 
appeal. 

A mechanically-actuated, 12-station dial 
feed is synchronized with the printing head 
for uniform color registration. Speeds up 
to 45 imprints per minute are possible, 
and the machine readily adapts itself to 
automatic feeds or feeding devices. Con- 
trolled ejection is available on custom 
models. 

Model 25AD2 has easy adjustments for 
printing pressure and for height or thick- 
ness of items to be marked. The unit 
measures 73 by 49 inches, and is 74 inches 
high. The 36-inch diameter dial face stands 
35 inches above the floor. The maximum 
imprint area is 5% inches in diameter, 
and plastic lids up to 7 inches in diameter 
can be accommodated. The machine is 
actuated by a “%-hp motor. 
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Vertical Hydraulic Press 


A 100-ton vertical press designed to 
handle all types of theromsetting materials 
at maximum speed has been introduced by 
Baker Brothers, Inc. This Model 100- 
2430-10 press has a closure speed of 9.6- 
400 inches per minute, and is capable of 
manual, semi-automatic, and fully auto- 
matic operation. 
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An Ojilgear duplex axial piston pump 
powers the hydraulic system, and the press 
has both upper and lower hydraulic ejec- 
tion. The oil reservoir is separate, and has 
a thermostatically controlled water-cool- 
ing system. Drilled steel valve manifolds 
eliminate all flexible lines, helping to keep 
leakage at a minimum. 

The two sump supports are designed as 
ladders to permit ready access to the over- 
head motor, pump, and valves. This over- 
head arrangement permits maximum utili- 
zation of floor space. Electrical controls 
are included as standard equipment and 
provide for automatic feeding, ejection, 
flash cleanout, de-gassing, and deceleration. 
Potter and Brumfield relays permit in- 
stant change without down-time, and auto- 
matic breathe has been added to assure 
complete flexibility of cycles. 

Specifications and dimensions are listed 
as follows: 


Stroke, in. 18 
Maximum distance between 

platens, in. 42 
Overall height, in. 155 
Weight, Ibs. 18,000 


Cylinder area, sq. in. 60 
Working pressure, psi 3,200 


Model 100-2430-10 meets all J.1.C. spec- 
ifications electrically and hydraulically. 
Each press is a self-contained hydraulic 
unit, ready for operation after attachment 
of power, air, and water connections. 



































Baker Model 100-2430-10 Hydraulic Press. 
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Schroeder Filter Buggy 










Portable Oil Filter Unit 


A portable unit for providing on-the 
spot filtration of all oil hydraulic system: 
and machines has been introduced b 
Schroeder Brothers, Pittsburgh, Pa. De 
signated the Model HFB-40-C  Filte: 
Buggy, the filter apparatus is mounted on 
either pneumatic or solid rubber-tired 
wheels for quick relocation. 

Hydraulic power for the Filter Buggy 
is furnished by the machine to which it is 
attached; however, the unit also is avail 
able with mounted pump and moto: 
Pleated radial fins of phenolic-impregnated 
cellulose offer a filtering area of 13,944 
square inches. Initial particle selection is 
10 microns, permitting the passage of oi 
additives and flame-resistant fluids. 

Relief valves protect the filter elements 
to a maximum pressure differential o/ 
40 psi. The time required for the opera 
tion depends on the GPM of the machine's 
pump and the amount of oil in the ma 
chine’s reservoir. The model illustrated in 
the accompanying photograph will handle 
up to 40 gallons per minute. 

The system has been tested at pressures 
up to 500 psi., with working pressures of 
250 psi. being recommended. A back pres 
sure of 150 psi. on the return line or 
outlet hose assures safe operation, and a 
spill relief valve set at 200 psi. insures 
against improper connection. Model HFB 
40-C is 48% inches long, 26% inches 
wide, and 20% inches high. It weighs 186 
pounds. 
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Basic Vacuum Forming Machine 


A vacuum forming machine designed (01 
prototype and semi-production work /1as 
been introduced by Atlas Vacuum Corp 
Named the Form-Er, the machine is '0- 
tended for companies experimenting w th 
the feasibility of adding vacuum form ng 
operations; however, it can be conver'e 
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to a production unit by the addition of 
more forming tables. 

[he heating element is a replaceable 
quartz infra-red heater which gives instant 
heat, yet cools within a minute. Atlas has 
patents pending on its “Swivel Pivot Heat- 
ing,” which involves suspending the heater 
so that it may be used to heat as many as 
jour forming stations. Reflectors are posi- 
tioned to obtain uniform heating at all 
intensities. 

The Form-Er will handle sheets up to 36 
by 36 inches, and is capable of a 14-inch 
draw. The clamping frame is adjustable in 
four directions, which reportedly holds 
scrap loss to a minimum. Draw frame ac- 
tion is accomplished through airplane cable 
and pulleys. Also included as standard 
equipment are a one-hp Westinghouse 
motor, a Perfection vacuum pump capable 
of delivering 18 cubic feet per minute, 
and an 18-gallon surge tank. Accessory, 
optional items are an air-operated press 
with 14-inch adjustable stroke, connectable 
forming tables, and an air-operated draw 


frame. 





Linn Dunean 


Atlas Form-Er Vacuum Forming Machines. 
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Open Side Vertical Presses 


A series of six, open-side “C” frame 
presses featuring precision ground platens 
with cast-in cooling coils, calrod heaters 
individually controlled by thermoswitches 
to 600° F., and a high speed two-stage 
hydraulic pump, has been introduced by 
Pasadena Hydraulics, Inc. Designated 
Models POS-215, POS-210, POS-225, POS- 
220, QOS-230, and BOS-230, the presses 
are said to offer rapid closure and a high- 
pressure stroke. 

Platen sizes range from eight by eight 
inches to 12% by 12% inches, with wattage 
pe platen varying from  750-2,000. 
Twenty-, thirty-, and fifty-ton presses are 
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Larry Harmor 


Model POS-225 P.H.I. open-side press. 


available. Specifications and dimensions 
for Model POS-225 are reported as follows: 


Platen size, in. 8% x 12 
Heat, watts 1,500 
VOROSE ..... 115 
Capacity, tons 20 
Stroke, in. .... 4.5 
Ram, in. . 4 
Opening, in. 4.5-8.5 
Height, in. , 32 
Base, in. 14x 20 
Weight, Ibs. §25 
Readers’ Service Item E-5 





Dual-Drive Laboratory Mill 


A compact, six by 12-inch laboratory 
mill, that has both rolls driven separately 
and infinitely variable in speed through an 





Bolling Laboratory Mill. 


8:1 range by DC motors, has been placed 
on the market by Stewart Bolling & Co., 
Inc. Since one of the motors operates from 
an inverted position, the mill could be 
mounted on a base no larger than that of 
a conventional single-motor mill. 

Full-flood Jubricated anti-friction jour 
nals and a separately-motorized pumping 
unit are other features of the mill, which 
is said to be capable of continuous opera 
tion at extremely high temperatures. The 
drive from the motors to the rolls is 
through triple-strand silent chains. The 
unit measures 56 by 30 inches, and is 61 
inches high. Weight, complete with motors, 
is approximately 2,400 pounds 
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Vacuum Type Hopper Loader 


A vacuum type automatic hopper loader 
which reportedly handles up to 15 pounds 
of styrene every 30 seconds has been in- 
troduced by Injection Molders Supply Co 
Called the IMS Automatic Vacuum Mate- 
rial Hoist, it consists of a small vacuum 
tank 15 inches in diameter and 24 inches 
high. The tank is clamped to the side of 





IMS Automatic Vacuum Material 


Hoist. 


any hopper or bin, and the unit is plugged 
into any 110-volt line. 

The hoist occupies no floor space since 
the suction tube is suspended into the mate- 
rial drum. The new hopper is not recom 
mended for dry colored materials, but is 
said to handle virtually all types of virgin 
or reground plastics. The unit is available 
for 115 volt, 60 cycle, single phase installa- 
tion only. A magnetic attachment which 
automatically de-irons the material is also 
marketed. 
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Geon vinyl weatherstripping features ease of 
installation. 


Vinyl Weatherstripping Kits 


Cushion Seal vinyl weatherstripping kits 
have been introduced by Kessler Products 
Co., for Do-It-Yourself weatherproofing of 
windows and doors. B. F. Goodrich’s Geon 
vinyl is used for the strips, which mold 
themselves to the contours of aluminum 
and wooden windows or house and garage 
doors. 

rhe stripping can be installed with tacks 
or a special cement, both of which are 
included in the kit. It reportedly resists 
the effects of weathering, cleaning solu- 
tions, alkalies, salts, and acids for years 
without appreciable deterioration. Depend- 
ing on the usage intended, kits contain 20- 
or eight-foot lengths of the stripping. A 
special house door-bottom kit is available, 
which includes a heavy, combination 
vinyl-aluminum weatherseal in a 36-inch 
length. 
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electrical 


Scotch brand polyester web for 
wrappings. 
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Polyester Web Coil Wrapping 


A new non-woven polyester fabric for 
wrapping coils, transformers, motors, and 
other electrical components has been intro- 
duced by Minnesota Mining & Mfg. Co. 
Called Scotch brand polyester web, it 
reportedly offers 242 times the varnish 
pick-up of cotton cloth, plus greater con 
formability. 

The web is expected to find wide use by 
manufacturers of varnish- or resin-impreg 
nated coils, as well as by motor repair and 
rebuilding shops. Substantial savings are 
believed possible through the elimination 
of extra dipping and baking cycles. The 
non-woven form of the fabric allows rapid, 
void-free impregnation, and enables the 


material to conform snugly to surface 
irregularities without ravelling. 
Moisture absorption is only 0.5% as 


compared to 24-27% for cotton cloth, thus 
eliminating the extra bake cycle usually 
required to dry the cotton prior to im- 
pregnation. White in color, the web is 
available in calipers ranging from 6.5-9.5 
mils, in 36 yard lengths, and in standard 
widths to 44 inches. 
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closure 


Viny! 


strips for corrugated plastic 


sheeting. 


Flexible Vinyl Closure Strips 


Molded closure strips of Bakelite’s 
flexible vinyl resins are used to provide a 
tight seal for edges and ends of corrugated 
plastic sheeting. Called HP Corrugated 
Plastic Closures, the strips are a product 
of Hanszen Plastics Co. 

Decorative and functional, the closures 
hug the wavy contours of the panels, and 
automatically adjust to slight expansions 
and contractions to form a water- and 


air-tight seal. The nails, bolts or screws 


which secure the corrugated sheet Port 
edly suffice to fasten the closures aroyng 
the shaft. They are said to withstand com 
paratively rough handling during install, 
tion, and retain flexibility at temperatu; 
as low as —40° F. 

Colors to match most corrugated shee; 
ing are molded into the closure strips, thi) 
eliminating the need for cover-up molding 
Horizontal closures measure about 35 
inches by 34 inch, and weigh approximatel 
43 pound. Vertical closures weigh almos 
a pound apiece, measuring 36 b 
inches. 


C 


. 


Readers’ Service Item P-3 





Reinforced plastic baby carriage with con 
trasting hood. 


Reinforced Plastic Carriage 


rhe first reinforced plastic baby carriages 
have been molded by Lunn Laminates, Inc 
for the Bilt-Rite Baby Carriage Co.., 
Barrett’s Plaskon polyester resins to bond 
the reinforcing glass fibers. Dent-proot 
and durable, the carriage is impervious to 
rust, corrosion, and other weather cond! 
tions. Reinforced plastics are 
cleaned with soap and water, and act a: 
insulators against heat and cold 

The lightweight body gives the carriag¢ 
a lower center of gravity which aids 
maneuverability and balance. Permanent 
colors may be impregnated directly, and 
the present models are available in fou 
colors; navy, metallic, Sea 
and gray. 


using 


readil 


Island greet 
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Epoxy-Phenolic Coatings 


A research program, 
Battelle Memorial Institute by the 5S 
Shipping Container Institute has prod 
a blend of epoxy and phenolic resins w! 
reportedly provides one of the best poss! 
linings for shipping drums. Ca 
Synthetasine 200, the formulation its a 
able on license through Synthetasine 
tective Coatings, Inc. 

From a negligible quantity six years 
lined containers today comprise about 2 
of the steel container output. Syntheta 


sponsored 


steel 


| 
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tlectrical impulse measures effectiveness of 
Synthetasine coating over steel. 


mbines the chemical resistance of pure 
chenolic resin with the flexibility § of 
epoxies. The latter also provide resistance 

ilkali corrosion. 

The new lining is applied by spray or 
ler coating, and can be thinned to any 
lesired viscosity with a suitable solvent. 
terior drum surface must be clean and 
free from scale. This may require the use 

cold-rolled steel, or precleaning of 
hot-rolled steel by descaling or phosphat- 
g. The lining must be baked at tempera- 
res ranging from 400-475° F. for 10-45 
inutes to effect cure. Two coats may be 
equired for extremely corrosive products, 
th little loss in flexibility. 
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PVC Instrumentation Fittings 


\ line of unplasticized PVC instrumenta- 
m fittings has been introduced by Tube 
[urns Plastics, Inc., intended for use with 
orrosion-resistant flexible tubing. Requir- 
g no sleeves or ferrules, the fittings can 
e assembled by hand without the aid of 


renches, flaring or bending tools, or 


tchers. 
Reportedly more economical to 
cate than metal, PVC 
not require 


bb corrosive 


fab 
fittings and tubing 
wrapping or coating to 
attack. The fittings will 
id burst pressures in excess of those to 
hich the tubing may be subjected, and 
iMnot be overtightened by hand. 


Hand-assembled PVC 
offer tight seal. 


unions and fittings 
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Both fittings and tubing are furnished 
in %- and %-inch sizes, and are designed 
to operate at temperatures up to 75° F. 
and pressures up to 150 psi. Half unions, 
unions, bulkhead unions, connectors, and 
caps are available. 
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Dual Building-Appliance Wire 


A dual-purpose wire which can be used 
both as a building wire and as a machine 
tool or appliance wire, thus cutting down 
on inventory, has been introduced by Ana 
conda Wire & Cable Co. Designated Den- 
sheath 900, it consists of a bare copper 
conductor insulated with an oil- and mois 
ture-resistant PVC compound, slippered for 
ease of pulling in conduits. 

Densheath 900 is rated at 600 volts: 
however, current ratings should be held 
to 60° C. to meet. National Electrical Code 
specifications for TW wire. Outside the 
jurisdiction of the Code, it reportedly is 
operable to a 90° C. maximum tempera- 
ture, and carries Underwriters’ approval 
as a 90° C. machine tool or appliance wire 
Sizes 14 AWG to 2,000 mem, 
in TW Wire; 14 to 4/0 


are available 
AWG in tool wire 


MOISTURE RESISTANT 600 V —F 


Anaconda Densheath 930 dual-pu-pose wire 
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Reinforced plastic 


Portable Plastic Container 


A lightwe'ght, insulated tank of fibrous 
glass-reinforced Polylite polyester resin 
has been introduced by Calumet Fiberglass 
Products Co. Designed in cooperation with 
General Outdoor Advertis:ng Co., Inc., 
the tank serves as a portable container for 
hot billboard naste which must be 
tained at 180° F. 

Measuring approximately 57 by 31 
inches by 21 inches deep, the tank is pat 
titioned lengthwise into two compartments 
Sign companies use one compartment to 
hold 86 gallons of paste. and the other to 
carry 43 gallons of water for cleaning 
brushes and removing excess paste. Com 


main- 


conveyor 


Vacuum formed, 


perforated 


Campco modified styrene. 


Modified Styrene TV Mask 


The 1956 Capehart television sets fea 
ture a rubber-modified styrene mask which 
not only forms an attractive frame for the 
picture but, being perforated, 
grille for the loud speaker. Acting in con 
junction with interior baffles and deflectors, 
the mask forms an chamber 

The masks were vacuum formed by 
Kingston Products Corp., temporarily seal 
ing off the perforations during application 
of the vacuum. The sheet material chosen 
for this application was Campco S-540, a 
product of Campco 
Molded Products Corp 


actS as a 


accoustical 


Division, 


Chicago 
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tank for hotliquids 
partments are crossed by baffle 
liquid surging in transit 

The hingéd lid is sealed tight by 
prene stripping when closed 
removed for periodic cleaning 


to prevent 


neo 
and 
Ihe interior 
surfaces (including sides, bottom, partition, 
baffles, and lid underside) are 
plastic, while the exterior is coated 
pigmented Polylite resin. Basic frame for 
the tank is pressed wood, and brass is used 
for the hinges, anchor 


can be 


reinforced 


with 


studs, wing 
and tie-rods. Polylite is supplied by Reich 
hold Chemicals, Inc 


nuts, 
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“Thiophene.” Catalog 55-2. Sharples 
Chemicals Division, Pennsylvania Salt Mfg. 
Co., New York, N. Y. 16 pages. The 
physical and chemical properties, chemistry, 
and applications of thiophene, a heterocy- 
clic sulfur compound, and its derivatives 
are contained in this booklet. 
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“Tool Steel for the Non-Metallurgist.” 
Crucible Steel Co. of America. 44 pages. 
Tool steels are explained in clear, concise 
language to familiarize the reader with the 
six basic steel classifications: air hardening, 
hot work, high speed, oil hardening, shock 
resisting, and water hardening steels. Heat 
treatment is described in detail. 
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“Bakelite QG-5921 Vinyl Compound 
Listings for Oil-Resistant Wire Insulation.” 
Bakelite Co. 10 pages. This bulletin is 
actually the Underwriters Laboratories’ re- 
port on the material’s use in types T, TW, 
and 60° C. oil-resistant applications. 
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“Polyethylene Power Cable Installations 
in Chemical Plants.” Bakelite Co. 10 
pages. A progress report, illustrated, de- 
scribing typical installations at Union 
Carbide plants throughout the country. 
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“How Temperatures Are Measured.” 
Tempil Corp., New York, N. Y. 8 pages. 
The history of temperature indicating de- 
vices and some current techniques for such 
measurement are discussed by this manu- 
facturer of temperature-indicating crayons, 
liquids, paints, and pellets. 
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“Synvar Resorcinol Resins.” Synvar 
Corp. 12 pages. Specifications for Syn- 
varen 631, BRLD, and a newly developed 
resin, ‘PLS-R, are given in these data sheets. 
The latter is said to replace resorcinol- 
formaldehyde cord dip solutions which 
have to be prepared daily. 
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“Half-Second Butyrate.” Eastman Chem- 
ical Products, Inc. 41 pages. An illustrated, 
tabulated reference booklet giving the 
properties, modifications, and applications 
for half-second butyrate. Graphs and 
tabular material are included. 
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“Luminous Ceilings Made with Bakelite 
Rigid Vinyl Sheets.” Bakelite Co. 16 
pages. This illustrated bulletin shows 
applications and results of fire testing. A 
one-page insert listing sources for the 
ceilings themselves is also included. 
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“Here’s How It Pays to Package in 
Film Made of Bakelite Polyethylene Plas- 
tic.” Bakelite Co. 6 pages. This illus- 
trated folder reports applications in fields 
ranging from food, drugs, and clothing to 
hardware and industrial parts. 
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“Pliovic and Plio-Tuf.” Goodyear Tire 
& Rubber Co., Inc. 8 pages. Pliovic vinyl 
resins and Plio-Tuf modified styrenes are 
described and illustrated in this bulletin. 
Processing and applications are included. 
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“The Surfynols.” NPD-080507. Air 
Reduction Chemical Co. 22 pages. 
Surfynols are ditertiary acetylenic glycols 
which act as non-foaming and non-ionic 
surfactants in emulsion paints. They also 
reduce the viscosity of vinyl plastisols and 
aqueous gum systems, and suppress foam. 
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“The Story of Reinforced Plastics.” 
American Cyanamid Co. 38 pages. This 
booklet, largely photographic, gives the 
background to reinforced plastics plus con- 
sumer and _ industrial applications of 
Cyanamid’s Laminac polyester resin. 
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“Vinyl Plastic Extrusions for | 
Window Industry.” Irvington 
Minnesota Mining & Mfg. Co. 16 pag. 
A summary giving the “why” and “hoy, 
of vinyl extrusions for window ch innelip 
splines, seals, and weather-stripping, _ 


e Me 
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Publications of Tumb-L-Matic, Inc. 

“Low Temperature Insulated Tumblip 
Barrel.” Bulletin LT-55. 2-pages. Tha 
firm’s tumbling barrel for deflashing par 
molded of soft rubber through the use of 
liquid COz2 is described and _ illustrated 
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“Wet Process Tumbling Barrels—Typ¢ 
XL.” Bulletin No. XL-55. 2 pages. De- 
scribed and pictured-here is the Tumb-| 
Matic tumbling barrel for deburring fore. 
ings, stampings, castings, and other metal 
parts. 
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Publications of Ansul Chemical Co.: 

“Ansul Ethers E-121, E-141, E-161, 
F-181.” 23 pages. The chemical and physi- 
cal properties, specifications, amd applica- 
tions of the firm’s dimethyl ethers of eth 
ylene glycol, diethylene glycol, triethylene 
glycol, and tetraethylene glycol, all conm- 
mercial solvents and reaction media, are 
described in this booklet. 
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“H.A. (para Methoxy Phenol); D.M.B. 
(para Dimethoxy Benzene).” Included here 
are the physical and chemical properties 
specifications, test methods for specifica- 
tions, and applications of these product: 
the first being a non-discoloring antiox 
idant and stabilizer for plastics and rubber 
and the second a sun screening agent. 
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“Dies and Machines for Cutting, Per- 
forating, Flash Trimming, and Electronic 
Sealing.” Western Supplies Co. 8 pages 
R.M.H. gasket and washer dies, flashing 
trim dies, large cutting and blanking dies 
and clicker, hand mallet, and dinker dies 
are described and illustrated in this bro 
chure. Western’s R.M.H. cut-out machine 
which trims flash from vacuum formed 
plastic parts and cuts and punches shee! 
stock, is also depicted. 
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“15 Gallon Pilot Plant.” Patterson 
Kelley Co., Inc. 2 pages. Photographs 
specifications, and a schematic drawing © 
the firm’s 15-gallon reaction-distillation Pp 
lot plant for general experimentation ' 
resin manufacturing and similar processes 
are included in this data sheet. 
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More than 80% 


OF ORIGINAL ISSUE 


Already Sold 


e No reissue anticipated 





This time and money-saving book 
was compiled by Robert G. Seaman 
and Arthur M. Merrill, editors of 
RUBBER WORLD, a publication with 
a background of 65 years of close con- 
tact with the men who have invented, 
improved, built, sold and used rubber 
machinery and equipment since 1889. 


804 Pages; 341 Illustrations 
Cloth Bound; 6 x 9 Inches 


The only book of its kind 


20 Complete Chapters, on Each of the Following Subjects 





1. Mills 11. Web Coating & Handling 
2. Mill Accessories Equipment 
3. Mixers 12. Pressure Vessels 
4. Calenders & Accessories 7 5 ar rege - Coolers 
5. Extruders PS eiehee Ranchi, 
: 15. Hose & Belting Machinery 
6. Extruder Accessories 16. Footwear Machinery 
7. Presses, Compression 17. Wire & Cable Machinery 
8. Press Accessories 18. Sole & Heel Machinery 
9. Presses, Injection 19. Latex Machinery 
10. Molds & Mold Accessories 20. Special Plastics Machinery 


PLEASE FILL IN AND MAIL WITH REMITTANCE OR WE WILL BILL YOU 
RUBBER WORLD, 386 Fourth Avenue, New York 16, N. Y. 


Order for... copies of 
“Machinery & Equip- Name 
ment for Rubber & Firm 
Plastics.” 
$15. in U.S.A. — 
$16. Elsewhere City 
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Abstracts 


of Important Articles 











MATERIALS 


“High Polymer Materials. I. Properties 
of Molecules and Materials,” O. Leuchs, 
Kunststoffe, 45, 8, 323 (August 1955). 

This article is a contribution toward 
German and international classification 
standards. It gives a clear picture of the 
relationship between the properties of high 
polymer materials and their molecular 
structures. While molecular weight has 
hitherto chiefly been considered in this con- 
nection, the present work is based on two 
other properties of the molecule; structure, 
and intermolecular forces. Within the lim- 
its of the field discussed, it is shown that 
when these two characteristics are known, 
important predictions can be made regard- 
ing hardness, effects of temperature and 
solvents, processing qualities, etc. The pre- 
requisites for the compilation of a table 
classifying the high polymer materials are 
discussed, and Part II will present such 
a table. (In German). 






“The Selection and Application of Rein- 
forced Plastics at Abnormal Tempera- 
tures,” N. C. Myers, Western Plastics, 2, 
10, 21 (Oct. 1955). 

The effects of temperature on strength 
properties of polyester, epoxy, phenolic, 
and silicone plastics are discussed in de- 
tail, and a guide is given for selecting the 
proper resin laminate for elevated temper- 
ature applications. 


“Some Aspects of the Chemistry of 
Epoxy Resins,” P. Bruin, Kunststoffe, 45, 
8, 335 (August 1955). 

The epoxy resins considered are the 
Epikotes produced by the Royal Dutch, 
Shell group, and used in cold-hardening, 
air-hardening, and stoving finishes. Some 
of the chemical reactions which take place 
during the hardening process are dealt 
with, and the conditions for hardening, 
the structure of the necessary auxiliary 
material, and the properties of the hardened 
films are discussed on the basis of these 
reactions. (In German). 


“Measurement of the Degree of Cure of 
Polyester Resins by the Wallace Micro 


Indentation Tester,” F. N. Bennett and 
R. Hayes, Plastics, 20, 217, 282 (August 
1955). 

A description is given of the construc- 
tion and method of operating this device 
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which consists basically of an indentor, and 
a means of applying both minor and major 
loads to the indentor. Results of tests are 
discussed, and it is shown that the tester 
can estimate the degree of cure of un- 
filled and glass-filled polyester resins by 
measuring surface hardness and degree of 
creep. The instrument can be used for 
very small and very thin specimens with- 
out damaging them, but it is not recom- 
mended for “in situ” testing of large 
moldings. 


“Protecting Metals with Sintered Plastic 
Powders,” G. Friard and R. Dumon, /nd. 
Plastiques Mod., 7, 8, 24 (Sept.-Oct. 1955). 

Flame-spraying and whirl sintering are 
among the methods considered for form- 
ing solid plastic coats and linings on metal 
parts with polyethylene and polyamide 
powders. The apparatus used in these pro- 
cedures are described, and general hints 
are given on the appropriate process for 
a given purpose. Mention is made of a 
surface coating that can take the place of 
sanding in preparing the parts to be pro- 
tected. (In French). 





“Classification of Viscosity Equations,” 
O. Nehring, Plaste u. Kautschuk, 2, 8, 180 
(August 1955). 

Various investigators have attempted to 
find a function which represents the con- 
nection between the relative viscosity and 
the concentration of dissolved substances 
in solvents, So far, only approximate func- 
tions have been found. In the present 
article, these approximate functions have 
been classified as a possible means toward 
establishing an accurate connection. (In 
German). 


“Preparation and Application of Soluble 
Polyamides,” J. Hacquard, Jnd. Plastiques 
Mod. 7, 8, 47 (Sept.-Oct. 1955). 


Interpolyamides are distinguished from 
isopolyamides by their solubility in simple 





Requests for copies, reprints, or further 
information on any article abstracted in 
this department should be addressed to 
the publisher of the magazine where the 
article appeared. A complete listing of 
the publishers and addresses of these 
magazines will be printed here quarterly. 
—tThe Editor 











solvents. Therefore, they are use: 






IN the 
production of finishes, since variou plasti. 
cizers are compatible with them. Recay. 
of their excellent mechanical pr erties 
as well as their resistance to grease, alk, 
lies, hydro-carbons, and certain industri, 
solvents, they are important for speci, 
finishes on textiles, wood, paper, and {fo 
special-purpcse cements, inks, and fil, 





Their preparation and methods of emplo, 
ment are briefly described. The solub 
polyamides are not designed to compet 
with other plastics in these fields, but i 
complete the range of materials for cox 
ings. (In French). 












“Electrical Processes for Determining 
Accidental Heterogeneity of Materials.” 
R. Herou and P. Dubois, /nd. Plastiqu 
Mod., 7, 8, 31 (Sept.-Oct. 1955). 

The distribution of structural defects jp 
a sample or batch of samples may serve 
to evaluate a process or the quality of the 
materials employed. The authors describ: 
tests carried out on three types of ver 
different apparatus, of which the first tw 
types are designed to provide data for con 
paring the electrical resistance or dielectric 
strength of different zones in a samp! 
while the third type aids in discovering 
the defects resulting from lack of materi: 
by indicating the value of the ionizatio: 
currents in the sample (from which the 
presence of bubbles or kinks in the interic 
of the material can be 
French). 























deduced). (In 










EQUIPMENT 






“Mold for injection Molding Machines,” 
H. Gastrow, Kunststoffe, 45, 8, 358 (Aug 
ust 1955). 

Molds are described in which parts are 
degated when the molds are opened. (Ii 
German). 












“Equipment for Vacuum Forming 
Plants,” Sanford S. Zimmerman, Plasti: 
World, 13, 7, 8 (July 1955). 





The basic equipment required to operate 
a vacuum and drape forming departmen 
or small plant is described. Different types 
printing and trimming apparatus are dis 
cussed briefly. 












PROCESSING 












Plastics and the Printed Circuit,” FE. & 
Gamson and A. Henesian, Western Plastic 
2, 8, 17 (Aug. 1955). 

Printed conductors can be fabricated 
from plastic materials by the addition 0! 
metallic oxides or metals, or by the selec 
tive removal of metal from metal-clad in 
sulators. The following methods are (is 
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some detail: stamped wiring, 
embossed wiring, flame-spray process, sil- 
yr addition, electroplating, photo etching, 
offset printing, and stencil etching. 


cussed 1M 


“Surface Treatment of Polyethylene for 
Printing,” Ted Irving, Plastics World, 13, 
» 4 (Sept. 1955). 

The general problem of printing on poly- 
ahylene is discussed, and the oxidation 
Kreidl and Kritchever heat 
eating processes, chlorination method, 
ind electronic treatment prior to printing 
are explained. Schematic diagrams are 
ncluded. 


process, the 


Vaccum Formed Themoplastics Sheet- 
ing.” V. L. Kiernan, Plastics World, 13, 

10 July 1955). 

The vacuum and drape forming proc- 
esses are explained through the use of 
chematic diagrams, including the form- 
ng of such specialty items as housewares, 
loys and novelties, refrigeration, and pack- 
ging. Lighting fixtures, signs and displays. 
jutlomotive Components, and furniture are 
covered. 


“Milk Containers of Polyethylene Coated 
Paper,” A. G. Bosoni, Mat. Plastiche, 21, 
’, 637; and 9, 753 (Aug. & Sept. 1955). 

In Sweden, Tetra Pak cartons for milk 
which, as the name implies, have a tetra- 
hedral shape) recently have been devel- 
ped. Various hygienic and economic ad- 
vantages are claimed for them, and they 
have been adopted to some extent in Ger- 
many, Norway, Finland, and Holland, and 
ire to be used in France. The author de- 
cribes the method of manufacture: a sim- 
ple machine automatically sterilizes the 
polyethylene paper fed to it from a reel, 
forms the tetrahedrons, then fills and seals 
them in one continuous operation. Finally, 
ifter separating the filled cartons which 
come off the conveyor joined to each other 
n a string, the machine deposits them in 
proper order in large hexagon-shaped con- 
lainers for transportation and distribution. 
(In Italian). 


APPLICATIONS 


“The Use of Plastics in Medicine,” R. 
Heinze, Plaste u. Kautschuk, 2, 8, 175 
August 1955). 

The author describes a number of uses, 
ncluding the employment of the acrylics 
n dentistry, and in bone surgery for re- 
placing thigh and arm bone sections: poly- 
amide pins as internal bone splints; Perlon 
Polyamide) fiber for sutures and netting 
in repairing abdominal wall ruptures and 
lor lifting fallen organs; plugs of spun 
Perlon in eye and lung surgery; and PVC, 
Polyethylene, and polyamide tubing as 
drains, bile ducts, for blood transfusions. 
and in surgery of the esophagus and in- 
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testines. Plastic parts have even been used 
in surgery of the heart. Finally mention 
is made of melamine for hospital table- 
ware. (In German.) 


“Elastomeric Injection Molding Com- 
pounds from Vinyl Resins,” T. C. Young, 
Brit. Plastics, 28, 9, 378 (Sept. 1955). 

The points to be considered for obtain- 
ing best results with vinyl injection com- 
pounds are discussed, including choice of 
material, formulations, characteristics of 
the material, finish of heating cylinders and 
molds, and injection temperatures and 
pressures. The advantages of pin-point 
gating are discussed and, finally, useful 
hints are given on molding procedure. 


“Styrene and the Surface-Coating In- 
dustry,” W. E. Allsebrook, Brit. Plastics, 
28, 9, 383 (Sept. 1955). 

Styrene enters into the manufacture of 
a variety of coating materials and paints. 
Styrenated oils prepared by American and 
British processes, styrenated alkyds, emul- 
sion paints containing polymerized styrene. 
and styrenated epoxide resin esters and 
their preparation are discussed. The use 
in surface-coating of copolymers of rosin 
and styrene, styrene and unsaturated pet- 
roleum_ residues, and _ styrenated allyl 
sucrose and styrenated maleinized oils 
(which are subsequently esterified) also are 
mentioned. Finally, reference is made to 
vinyl toluene (a mixture of m- and p- 
methyl styrene which copolymerizes with 
alkyds and epoxide resin esters, and can 


be emulsion polymerized with oils like 
styrene), vinyl toluene, and styrene are 
compared. 


“Glass-reinforced Resins in Aviation,” 
P. Fleuriel, Ind. Plastiques Mod., 7, 8, | 
(Sept.-Oct. 1955). 

Glass-reinforced resins have a place in 
aviation for the production of piping, 
radomes, fairings, fins, and other parts 
which undergo small or moderate stresses. 
Besides that of weight, they have the fur- 
ther advantage of electronic properties that 
permit their use when no other material 


could serve. Under certain conditions, 
they also have advantages in cost of pro- 
duction over metals when complicated 


shapes are to be produced in quantities of 
50-100 pieces. For individual pieces or 
very large quantities, metal is cheaper. But 
since tooling up in the latter case usually 
takes a long time, it is suggested that re- 
inforced plastics might well be used in the 
interim for making preliminary series of 
50-500 pieces. (In French.) 


“Interim Report on the Shell-Molding 
Process,” J. L. Rice, Rubber & Plastics Age, 
36, 6, 359; 36, 7, 427; 36, 8, 478: (June, 
July, and August, 1955). 

This is an extract from a report by the 
British Non-Ferrous Metals Research As- 
sociation in consultation with the Associa- 
tion of Bronze and Brass Founders. Amer- 
ican as well as British experience has been 


considered. The three parts presented deal 
with the types of sand, including 
pre-coated with resin which has special 
application in core-blowing; and 
stripping agents; and the economics of the 
process. The two greatest needs of the 
process are for a quicker and more effec- 
tive method of closing the molds and a 
reduction in the expenditures on resins and, 
to a lesser degree, on sand. Shell-molding 
must find its proper level in competition 
with the other metal molding processes. 


sand 


resins 


“Technical Employment of Polyethylene; 
Polyethylene Tubes,” A. Melicchia, Mar. 
Plastiche, 21, 6, 491 (June 1955) 

After referring to some of the properties 
of polyethylene, the author considers the 
various oxidation phenomena observed in 
this plastic, and describes the manufacture 
of polyethylene tubing by extrusion and 
centrifugal casting, as well as welding 
methods. The text and tables of British 
Standards 1972 and 1973 on polyethylene 
tubes, issued in 1953 and those showing 
the characteristics of Agilene tub'ng made 
in the United States are presented. Finally, 


mention is made of Italian standards, and 

tables on diameters, wall thicknesses, and 

pressures are given. (In Italian) 
“Plastics Engraving Plates,” |. Brace, 


Canadian Plastics, 48 (August 1955) 

The operation of the Fairchild Scan-A 
Graver, an electronic machine which burns 
the dots producing a picture into the sur 
face of a sheet of nitrocellulose. is de 
scribed. Mention is also made of a German 
electronic device, the Klischoeraph, which 
does not burn, but cuts the engraving 
into a sheet of non-flammable vinyl 


“Components for Mechanical Equip- 
ment,” J. R. Boyer and W. R. Myers, 
Ind. Ene. Chem., 47, 7, 1324 (July, 1955) 

Plastic bearings, gears, rollers, guides, 


rings, and gaskets cut noise and costs, and 
can be molded or extruded in a variety 
of shapes. Careful attention should be paid 
to temperature and pressure limitations: 
selection depends on service requirements 
and cost. 


“Vessels.” J. A. Neumann and F. J 
Bockhoff. Jnd. Ene. Chem., 47, 7, 1328 
(July, 1955). 

Operating temperature, environment, 


mechanical properties, and electrical prop- 
erties of vessels affect material selection. 
Materials used include phenolics, furan 
resins, polyesters, epoxies, polyethylene, 
PVC, vinylidene, and polymethyl meth 
acrylate 


Gsriess 


1955). 


“Heavy Chemical Plants,” G. A 
Ind. Eng. Chem., 47, 7, 1343 (July 

The use of plastics in large plants in 
cludes piping, tubing, duct work, pumps, 
valves, fittings, process and storage vessels, 
instruments, and electrical equipment. In 
general, plastics use is limited largely 
by temperature resistance. After determin- 
ing service life, becomes the final 
consideration. 


cost 
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Patent Digest 








Materials 


Siloxane Resins Containing Methyl and 
Phenyl Bonded to Silicon and Laminates. 
No. 2,718,483. Harold A. Clark, Midland, 
Mich. (to Dow Corning Corp., Midland, 
Mich.). 

The organosilicon resin copolymer con- 
sists essentially of 4.5-17 mol per cent 
diphenylsiloxane units, 22-55 mol per 
cent monophenylsiloxane units, and 40-65 
mol per cent monomethylsiloxane units. 


Polymers of N-Alkyl-N-Vinylbenzamides. 
No. 2,717,886. Richard R. Morner, Dayton, 
O., and Raymond I. Longley, Jr., Spring- 
field, Mass. (to Monsanto Chemical Co., 
St. Louis, Mo.). 

Statement of empirical formula only. 


Polymerization of Vinyl Chloride with 
. Monopermalonate Catalyst. No. 2,717,248. 
William E. Vaughan, Berkeley, and Fred 
E. Condo, El Cerrito, Calif. (to Shell De- 
velopment Co., San Francisco, Calif.). 

A mildly alkaline aqueous emulsion of 
vinyl chloride is polymerized at a tem- 
perature between —10 and 50° C., in 
the presence of 0.01-0.5% by weight of 
0,0-tertiary-butyl 0-ethyl monopermalo- 
nate. 


Interpolymers of Styrene, Allyl Acetate, 
and Alkyl Half Esters of Maleic Acid and 
Process for Preparing the Same. No. 
2,717,247. Leo L. Contois, Jr., Springfield, 
Mass. (to Monsanto Chemical Co., St. 
Louis, Mo.). 

The interpolymer consists of 1-2 mols 
of styrene, 0.075-0.15 mols of allyl ace- 
tate, and one mol of alkyl half ester in a 
15% solids aqueous ammoniacal solution 
of said interpolymer. The solution should 
have a viscosity of less than 600 centi- 
poises. 


Solutions of a Copolymer of Acryloni- 
trile and an N-Substituted Acrylamide. No. 
2,717,883. Alfred L. Miller, Roselle, N. J. 
(to Celanese Corp. of America, New York, 
Be huh 

The N-substituent is a hydrocarbon 
group in a solvent consisting essentially 
of cyclopentanone, cyclohexanone, acetone, 
and nitromethane. 
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Plasticized Resin Compositions. No. 
2,718,509. Lester G. Lundsted and John P. 
MacMahon, Grosse Ile, Mich. (to Wyan- 
dotte Chemicals Corp., Wyandotte, Mich.). 

A polyoxypropylene glycol having a 
molecular weight of at least 250 is used 
as a plasticizing agent for polystyrene. 


Compositions from Polymerizing Acry- 
lonitrile in the Presence of Maleic Anhy- 
dride Copolymers. No. 2,719,136. John 
R. Caldwell, Kingsport, Tenn. (to Eastman 
Kodak Co., Rochester, N. Y.). 

A composite polymer of acrylonitrile 
and maleic anhydride copolymer is ob- 
tained by heating 55-85% by weight of 
the former with 15-45% by weight of a 
1:1 copolymer of maleic anhydride and an 
unsaturated isopropenyl acetate and sty- 
rene. A peroxide polymerization catalyst 
is used. 


Mixtures Comprising Acrylonitrile Poly- 
mers with Polymeric Phosphonic Acid 
Diamides. No. 2,719,134. Harry W. 
Coover, Jr., Kingsport, Tenn. (to Eastman 
Kodak Co., Rochester, N. Y.). 

The resinous solution comprises 60-95 
parts by weight of polyacrylonitrile and 
5-40 parts by weight of a resinous polymer 
which has been obtained by heating a 
monomeric phosphonic acid diamide to 
200-350° C. 


Polytetrafluoroethylene Organosols and 
the Formation of Shaped Articles There- 
from. No. 2,718,452. John Frank Lontz, 
Wilmington, Del. (to E. I. du Pont de 
Nemours & Co., Inc., Wilmington, Del.). 

Five-fifty parts by weight of colloidal 
polytetrafluoroethylene are suspended in 
an inert organic liquid, which will not act 
as a solvent for the material. A normally- 
solid, substantially linear, addition poly- 
mer is, however, dissolved in the liquid 
in the percentage of 0.25-10. The composi- 
tion is then extruded in the form of a 
filament and the inorganic liquid is evapo- 
rated, thereby sintering the polytetrafluoro- 
ethylene. 





Printed copies of patents are available 
from the Commissioner of Patents, Wash- 
ington 25, D. C. Price, 25¢ each. 


—The Editor 











Tough, Rigid Composition 0! Vip, 
Chloride Polymer and Rubbery | iolefip. 






Acrylic Ester Copolymer. No. 2,” |9 137 
Pliny O. Tawney, Passaic, Robt 4 
Snyder, Newark, and Roger W. A nidop 
Oakland, N. J. (to United States Subbe, 
Co., New York, N. Y.). 

The thermoplastic material consists 9; 
65-97 parts vinyl chloride, and 3-35 par 
of a rubbery binary copolymer, whict 





consists of a conjugated diolefin 
acrylic ester. 


id an 










Polymerization of 
Nickel-Oxide and Metal Borohydride 
Catalyst. No. 2,717,889. Morris Felle; 
Park Forest, and Edmund Field, Chicago 
Ill. (to Standard Oil Co., Chicago, I]! 

A catalytic mixture of a metal boro 
hydride and an activated carbon-supporte 
nickel oxide is added to ethylene, whict 
is then polymerized at a temperature of 
25-250° C. A normally-solid hydrocarbor 
is recovered. 


Ethylene with 4 














Copolymers of N-Substituted Acryl- 
amides. No. 2,718,515. Walter M. Thomas 
Noroton Heights, Conn. (to American 
Cyanamid Co., New York, N. Y.). 

N-substituted acrylamide is copolymer 
ized with a styrene, acrylonitrile, or alky 
acrylate monomer, with the acrylamide 
constituting 5-40% of the mixture by 
weight. 


















Process for Preparing Salts of Sulfo- 
nated Polystyrene. No. 2,718,514. Joe! 
Fantl, Springfield, Mass. (to Monsant 
Chemical Co., St. Louis, Mo.). 

Polystyrene sulfonic acid is added to a 
mixture of 80-99 parts by weight of an 
aliphatic monohydroxy alcohol. Water is 
added, and the mixture agitated at a tem 
perature below 5° C. Sufficient hydroxide 
is dissolved in the solution to neutralize 
the acid. 

















Solution of Polymeric Chlorotrifiuoro- 
ethylene. No. 2,718,511. Murray M 
Sprung and Frederick O. Guenther, Sche- 
nectady, N. Y. (to General Electric Co. 
Schenectady, N. Y.). 

Essentially-solid polychlorotrifluoroethy|- 
ene, having a boiling point above 110° 
C., is maintained in a solvent phase. 












Reaction Product of Organopolysiloxane, 
Polyhydric Alcohol, Drying Oil Acid, and 
Phenol-Aldehyde Resin. No. 2,718,507 
Lawrence A. Rauner, Midland, Mich. (to 
Dow Chemical Co., Midland, Mich.). 

The composition comprises the reaction 
product of 5-90% by weight of af 
organosilicon compound, 5-90% by weight 
of a combination polyhydric alcohol and 
a drying oil acid, and 5-60% by weight 
of a drying oil-soluble phenol-formalce- 
hyde resin. 
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Equipment 


Film Extrusion Apparatus. No. 2,718,- 
661. Arthur O. Russell, Fredericksburg, 
Va. (to American Viscose Corp., Wilming- 
ion, Del.). 

The apparatus defines and controls the 
width of the extrusion orifice through a 
oair of opposed lip members. An integrally 
formed oblique extension on at least one 
of the lips is lowerable in a transverse 
plane to control the width. 


Die Cleaning Machine. No. 2,718,895. 
john J. Thomas, Joseph E. Schwartz, and 
Gerald S. Clapp, Cleveland, O. 

An elongated tank is adapted to con- 
tain a solvent bath. A pair of spaced 
rails form a track along which the dies 
slide, and a plurality of air nozzles lo- 
cated below the solvent bath level discharge 
fiuid jets as the dies move along the track. 
Another plurality of air nozzles located 
ibove the track direct their flow down- 
ward, 


Press for Molds and the Like. No. 2,- 
717,421. Clement T. Beeson, Tulsa, Okla. 
to Plastic Products Corp., Tulsa, Okla.). 

[The upper section is hinged to swing 
away from the lower section, controllable 
by a stop means. The lock includes a shift- 
able bolt, and a reciprocal stem controls 
the movement of the upper section. The 
control assembly includes a pivot pin 
which compensates for lost motion in the 
stem as the latter operates the upper 
section. 


Mold Manipulating Apparatus. No. 2.- 
718,030. Don F. Collins, Pontiac, Mich., 
and Forrest L. Dawes, Kent, O. (to Adam- 
son United Co., Akron, O.). 

4 mold manipulating apparatus for re- 
moving and opening a split-cavity mold 
includes a frame, a horizontal carriage, a 
plurality of hydraulic jacks, a hydraulic 
motor means for operating the carriage and 
jacks, spaced parallel guide members, a 


hydraulic ram, a vertical carriage, pin, and 
hook. 


Knockout Mechanism for Molding Dies. 
No. 2,718,032. Wilfred G. Harvey, Leo- 
minster, Mass. 

The knockout mechanism comprises in 
combination a pair of dies, a moving 
means, a core member operatively posi- 
tioned within the cavity, and a knockout 
member which is connected and synchro- 
nived with the core. 


= 
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Injection Molding Machine. No. 2,718,- 
663. Albert J. Roger, San Leandro, Calif. 
(to Crown Machine & Tool Co., Fort 
Worth, Tex.). 

The machine comprises, in combination, 
a stationary platen, a plurality of tie rods, 
a header, a piston enclosed within a 
cylinder, a movable platen, and a plurality 
of thrust rods. 


Plastic Injection Molding Machine. No. 
2,718,662. George S. Bohannon, French B. 
Williams, and Ray O. Graham, Fort 
Worth, Tex. (to Crown Machine & Tool 
Co., Fort Worth, Tex.). 

A mold locking mechanism for injection 
molding machines comprises a frame 
formed with an abutment, an extensible 
assembly including a hydraulic cylinder, 


a power means, and a compression 
member. 
Operating Mechanism for Multi-Part 


Molding Dies. No. 2,718,031. Wilfred G. 
Harvey, Leominster, Mass. 

The mechanism comprises a pair of die 
members which form a mold cavity. A 
fixed member supports one of the die 
members and conducts the flow of plas- 
tic material. A means is connected to the 
other die member to move it away from 
the fixed member, and a locking means 
holds it at a predetermined open position. 
A yieldable detent transmits movement 
of one die member to the other for joint 
movement away from the fixed member. 


Processing 


Process for Producing Thin Walled 
Tubes from Normally Crystalline Poly- 
mers. No. 2,717,424. Kenneth G. Francis, 
Bay City, and John W. Mclntire, Mid- 
land, Mich. (to Dow Chemical Co., Mid- 
land, Mich.). 

The polymer is fused and extruded in 
tubular form through air into a super- 
cooling bath. Action is rapid, to avoid 
stretching, and the presence of pinch rolls 
in the bath maintains a column of inert 
fluid within the tubing. The tubing is then 
conducted through a bath maintained over 
60° C., but below the softening point of 
the polymer. 


Method for Flame Spraying Polyethy- 
lene. No. 2,718,473. John B. Powers, 
Metuchen, N. J. (to Union Carbide & 
Carbon Corp., New York, N. Y.). 

A powdered stream of finely-divided 
polyethylene particles is discharged from 
a spray gun in compressed air which has 
been heated to 221° F. Titanium dioxide 
in anatase crystalline form is added to 
the polyethylene powder in the percentage 
of 0.5-2, and the metal surface is pre- 
heated to 300-325° F. 


Methods of Applying Plastic Coatings. 
No. 2,719,093. William H. Voris, Oak- 
mont, Pa. 

The object to be coated is preheated 
to a temperature at which the finely 
divided particles of plastic will adhere with- 
out decomposing. The particles are sus- 
pended in a fluid stream and applied under 
pressure. 


Process of Heat-Sealing Tensilized 
Thermoplastic Films. No. 2,719,100. 
Thomas Franklin Banigan, Kenmore, N. Y. 
(to E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Del.). 

Biaxially oriented polyethylene tereph 
thalate film is bonded by placing amor 
phous polyethylene terephthalate film be 
tween layers and subjecting the laminate 
to heat and pressure. The sealing tempera 
ture should not exceed 170° C. 


Method for Making Polyamide Rod 
Stock. No. 2,719,330. Louis L. Stott, 
Reading, Pa. (to The Polymer Corp., 


Reading, Pa.). 

The polyamide is heated to render it 
liquid and poured into an elongated tube 
of slightly larger bore than the predeter 
mined stock in cross section. The material 
cools in passage to emerge as a solidified 
annulus. 


Methods of Processing Polytetrafluoro- 


ethylene and Products Therefrom. No. 
2,719,833. Russell Swale Vincent, Fin- 
champstead, and Francis Joseph Peter 


Julius Berger, London, England (to British 
Dielectric Research, Ltd., London, 
land). 

Particle size is reduced by mixing gran 
ular polytetrafluoroethylene with a visco 
adhesive binder which is capable of wetting 
both the material and the milling surfaces. 
The plastic mass is milled in a rubber mill, 
with rolls running at different speeds to 
reduce particle size. 


Eng 


Applications 


Heat Resistant Fabric Coated with a 
Fused Composition Comprising Polytetra- 
fluoroethylene and Cryolite, and Method of 
Producing Same. No. 2,717,220. Robert I 
Fay, Jr., Highland Mills, N. Y. (to E. 1 
du Pont de Nemours & Co., Inc., Wilming- 
ton, Del.). 

The cryolite represents 5-40% of the 
combined weight, to form a 
position. 


fused com 


Artificial Foliage and Method of Making 
Same. No. 2,716,828. Joseph I. Adler. 
Jr., Chicago, Il. 

A flexible fabric sheet is preformed to 
simulate the configuration of a natural 
leaf, and decorated complete with color 
and veins. A transparent, non-flammable 
plastisol is deposited in a thin coat to 
protect, and by reflecting light, simulate 
natural leaf effects. 
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Domestic Production and Sales of Plastics and Resin Material, God 
nas Se! 
"ee fnanci 
June and July, 1955 _* 
dard 
the c¢ 
Following are the partly estimated and re- not been included since their use is primarily ctivit 
vised statistics for the domestic production and limited to the protective coating industry. 
sale of plastics and resinous material during the Summer was really with us, as all categories 
months of March and April, 1955. Units listed show a decrease. Most noticeable were the large q 
are in pounds, dry basis unless otherwise speci- volume resins, phenolics and vinyls, which 
fied. Data on alkyds and rosin modifications have showed losses up to 25° } Vionsz 
has re 
elop! 
Cellulose Plastics:! June July Me der ar 
Cellulose acetate and mixed ester: Production Sales Production Sale | t asta 
Sheets, under 0.003 gage............... i AG ia's 5 ce 1,707,652 1,767,138 1,077,597 1,315, 909 aii 
Sheets, 0.003 gage and over............... ar mene ae TAZ 1,434,461 1,365,705 753, 608 978, 235 ganic 
All other sheets, rods, and tubes............... Fie Ble, ats wn eae ae 760, 460 718,989 451, 996 437,319 WIZer 
Molding and extrusion materials....................... Sees eye Pe 7,723,252 7,458,227 6,271,432 6,280,493 [BBM plastic 
ee ee SE, UGS... bs ace cew eed caswcceecssceepieee 415,174 378,722 259,574 260,022 | sion Fr 
TT an xn od ee kaans was Wek oes e KER eve ee nen ; 333, 259 278,710 313,320 282,501 - 
. | oe et ey 12,374, 258 11,967,491 9,127,527 9,554, 469 as 
Phenolic and Other Tar-Acid Resins: 
eee, ea Osa. cenedgacenewasdasetesentneeeuw en 17,576,673 17,775,033 12,226,917 11, 680, 991 
Bonding and adhesive resins for— E 
ge kL Ss alae nade 5,770,941 #,551, 788 4,550,887 3,338, 788 
RR Er er Pret rrr te Cre 1,757,743 1,821,617 941,743 781, 345 Ree 
Friction materials (brake linings, clutch facings, and similar materials)... ... 2,789,829 2,506, 389 1,584, 908 1, 440, 69 has a 
Thermal insulation (fiber glass, rock wool). ..............ccceececececees 5, 207,733 5, 060, 408 4,267,739 4,152, 783 port 
aa ee 2 Re her eee pore - 3,966, 008 3, 311,631 2,820,506 1,654, 135 pier, 
All other bonding and adhesive uses..... te a ; ' os ness 2,264, 209 2,142,614 2,052,582 2,056, 017 — 
Protective-coating resins, unmodified and modified except by rosin......... is 2,469, 273 2,409, 031 1,921,583 1,772,893 proces 
a i erin aE ag i a 2,660,619 2,495,115 2,036,713 1,878,748 | red 
agi <a icra ia 44,463,028 42,073,626 32,403,578 28, 756,39 il 
Urea and Melamine Resins: 3 049. 33¢ > one 4e7 “-_> 2 > 298 “5 | a 
Textile-treating and textile-coating resins... .......... 00 -ceceecccccceces 5,049,: 39 ." 414 on? ‘¢ ot. ees 1. espe an 
Papes-tecsting and paper-coating resins.............cssecceceeccece “aon 1, 636, 475 t, 280, 20% 1,627,400 edie uct 
onding and adhesive resins | mani 
obey esive resins for— 8, 209, 169 7,673,732 6,402, 438 7,209,323 | 0, 
a hosp asses tees tte teen eee eeneee ecesecces 2,407, O88 2 441,859 1.209, 136 1,509,073 } fore 
All other bonding and adhesive uses, including laminating............. - 3.522005 2’ 479' 200 > 253° 360) 1.950.403 withi 
Protective-coating resins, straight and modified.......... Firkas biad bee ehss <'990 410 7. aon ann «760 227 "397 ers . 
Resins for all other uses, including molding..................-ccececeeeces oa ee 419 : 330, 48; 5, 250, 834 6,327, + 
a eebaapaaesariga 24,753,585 22,124, 201 19, 834,354 20, 752, 356 
St Resins: 
Siddiee menetiie 34, 604, 231 28,944, 532 30, 015, 128 25,016, 828 
2 5 AES". « ee? a tse eeeresees tee eee esse ees ee eases eseseeees 8,820,871 7.924. 761 6,947,811 5.585.023 
ee ey Nie oor ey, COURS UE OUI, adie v0-secuascvetarwecase 7' 668 970 6.437.161 5 748.965 5.522, 3% Ars 
esins for all other uses................ Mashaaro tons se <toreees 51,094. 072 43,306,454 42,711,904 36°124.247 |B produ 
Vinyl and Vinyl Chloride Resins* = = | <n tnd on 
Polyvinyl chloride and copolymer resins (50% or more polyvinyl chloride) n Ak 
| oe . 7,103,601 5,925,370 | fam “ries 
Film (resin content). . eT ee acts piueecuricias 3° 969 696 3° 764. TRE ck 
SE NIL nin sohoekmesctseessusadens Pi Rvakb ve abkdns 14°832 342 11°943 O12 = 
Molding and extrusion (resin content)... .......... 0.000 eeeseceeeeeeees 5035. 689 4° 304.475 
Textile and paper treating and coating (resin content)*.................. 4317. 783 361 14¢ 
Flooring (resin content)..... eS 3 PP Spgs ee Oo ee 4 38 ' 797 5007 715 
per ge ON Se or ee ee ee 7 bat ws eT 
a 5. ic igs nas enainbe k erine tain baw Wb Kiatehn idinu 5 S G. 
All other vinyl resins for— ery yor ree 
: - 2,322,066 2,605, 634 ven 
u's o sne sceadere need esdenrs tepekeerdavesee 8507 611 6.918.947 | 
EE ere cor eee ree onan aie — 
2 ee er ee 56. 117.522 52. 630, 165 54.818, 128 44, 631, 191 ae 
ber 
Coumarone-Indene and Petroleum Polymer Resins............. oe pe ae 20,993,056 21, 357,009 20,558, 348 20,001,474 ) st 
Polyester Resins: lop 
For reinforced plastics. ......0..ccceccccoces dws cNunakene s& diadeateats 5, 562. 760 4,292,873 3,300,529 2, 874, 462 
sla raat nee a aie AN tiie wire ean etd dar 249 040 "205.024 126. 388 ‘i 69. 221 
Se ye Rabel Sigel | lp 5,811, 800 4.497.897 3.426.917 2,943,683 
Polyethylene Resins............... sith as vaee aes BOM sot nt, iaess 30, 390, 036 27, 930, 266 32,022,375 25,825,284 | Do 
Miscellaneous Synthetic Plastics and Resin Materials: — 
Molding EE UR TUS TUS a Wael ler ess vguetusecrecacbscsdedswicsdovesy 4,294,959 3,867,585 2,840, 500 3, 189, 05¢ hipn 
a Sa a Es + GUase sy edede ated oteud a er ne ee 395,940 246,274 384,123 207 , O85 reigh 
ND Ga Ge GU GI. . 6k oki ccdiavwccccved Pes asiee eesteccuversees 6, 646, 002 6,143,772 6,125,445 6,045 , 679 reigt 
' . . . ERG ie 11,336,901 10, 257, 631 9, 350, 068 9, 441,823 r 
GRAND TOTALS......... oe 257, 334, 258 236, 144,740 224, 253,199 198 030, 921 
ad Ke 
"Includes fillers, plasticizers, and extenders. purcl 
*Production statistics by uses are not representative, as end use may not be known at time of manufacture. f 
‘Includes data for spreader and calendering-type resins, a 
‘Includes data for acrylic, polyethylene, nylon, and other molding materials. Mass 
‘Includes data for epichlorohydrin, acrylic, polyester, silicone, and other protective-coating resins. lust 
Includes data for acrylic, rosin modifications, nylon, silicone, and other plastics and resins for miscellaneous uses. Ddusin 
SOURCE: United States Tariff Commission, Chemical Division. Prod 
Now 
type 
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»dustrial News Briefs (Cont’'d.) 


Godfrey L. Cabot, Inc., Boston, Mass., 
has set UP a New project department under 
nancial vice president and treasurer, Louis 
w. Cabot, and directed by Stuart V. Stod- 
jard. The new department will exploit 
the company’s research and development 
yctivities. 


Vonsanto Chemical Co., St. Louis, Mo., 
has revealed that it is evaluating and de- 
veloping formulations for vinyl foams un- 
der an experimental license obtained from 
Flasttomer Chemical Corp. Monsanto’s or- 
ganic chemicals division, producer of plas- 
icizers for polyvinyl plastisols, and its 
plastics division, supplier of vinyl disper- 
jon resins, are working jointly on the pro- 
gram. 


Reed Plastics Corp., Worcester, Mass.. 
has acquired two new warehouses, which 
reportedly will free an additional 30% 
more space for production facilities. Reed. 
processor Of thermoplastic materials. suf- 
fered only a momentary set-back in its 
wer-all expansion program due to the 
recent flood. Although 70% of its pro- 
juctive Capacity was completely inundated. 
management and labor were able to re- 
ore the plant to total operating efficiency 
vithin 56 hours. 


Argus Chemical Co., Brooklyn, N. Y.. 
producers of plastics stabilizers and plasti- 
cwers, has established warehouse facilities 
0 Akron, O., as the first step in a projected 
eres Of strategically-located warehouse 
ocks across the country. 


G. B. Lewis Co., Watertown, Wisc.. has 
‘een purchased by Menasha Wooden Ware 
‘orp.. Menasha, Wisc. Lewis remains a 
eparate Corporation, and is expanding its 


Fiberglass Reinforced Polyester Division 
) stress product improvement and de- 
‘clopment. 


Dow Chemical Co., Midland, Mich.. an- 
nounced that, effective September 27, all 
wipments of Styrene Monomer have their 
eight prepaid, instead 


. of being on a 
reight-allowed basis. 


Koppers Co., Inc., Pittsburgh, Pa., has 
purchased all assets of Turner & Haws 
“ngineering Co., Inc., West Roxbury, 
Mass., makers of filters for cleaning in- 
lustrial air or gas. Operation of the new 
‘usiness will be under Koppers’ metal 
Products division at Baltimore, Md., which 
tow will be able to offer all three major 
‘ypes of industrial dust collectors. 


November, 1955 








Current Market Prices 








Price Changes and Additions 


Catalysts 

P-27 gal. 10.00 

Quick-Set Accelerator 804. . gal. 9.80 

Rezolin epoxy hardeners lb. 1.14 2.50 


Coating Resins 


Versamid 100 lb 51 69 
Ib. 64 8&2 
Colors 
Akron dry blends, reds lb 1.08 1.23 
Yellows lb 58 88 
Organic colors, blues lb 75 360 
Greens lb. 1.35 3.95 
Reds lb 1.10 4.40 
Yellows lb 2.00 5.00 
Pastes, blues lb 1.25 1.58 
Greens lb 1.85 1.90 
Reds lb 1.10 1.40 
White lb 55 60 
Yellows lb 1.70 1.75 
Cyanamid reds, cadmium lb. 1.99 3.05 
Pearl Essence, nat lb 15.00 0.00 
Synthetic #100 lb 1.95 
4300 lb 1.45 
#600, #900 lb 2.15 2.45 
Fillers 
PR ton 26.50 60.00 
Aluminum Flake ton 23.50 10.00 
Flame-Proofing Agents 
M&T Antimony oxide lb 9 305 
Lubricants 
Baselube or Toplube qt 2.50 4.00 
Partingkote 823 qi 1.18 2.18 
Prepox) gal 7.20 12.80 
Mica 
Mycalex 385 & 400, rods, 
18-in. length 90 3.35 
Sheets, 14 x 18 inches 5.70 22.40 
K, rods, 18-in. length 1.80 6.70 
Sheets, 14 x 18 inches 11.40 14.80 
Supramica 500, rods, 18-in 
length 7 1.08 4.02 
Sheets, 14 x 18 inches 6.84 6 BR 
Molding Compounds & Resins 
Epoxy 
Rezolins A & B lb 1.29 1.74 
Tool plastik pac kages 
L-900, L-930 lb 1.59 » 29 
L.-902 lb 1.69 1.84 
1-904 lb 1.54 2.19 
L-910 lb 1.94 2.34 
L-914 lb 1.83 2.19 
Dow Chemical Co., Midland, Mich., 


plans to conduct a major Christmas promo- 
tion on quality toys made of its Styron 
polystyrene. Consumer promotion will be 
conducted on the NBC-TV “Home” show 
on December 9 and 16 when new toys will 
be discussed and demonstrated. At the re- 
tail level, promotional pieces sponsored 
jointly by Dow and NBC will include win- 
dow banners, counter cards, easels, stickers, 
and streamers. 


Kreidl Chemico-Physical Co., Columbus, 
O., has merged its rights and experience 
under the Kreidl Process (for heat-treat- 
ment of polyethylene surfaces to improve 
print adhesion) with those of Traver In- 
vestments, Inc., 1092 Bluff Rd., Glencoe, 
Ill. Traver will continue to administer the 
joint licensing program, and will be in a 


1-931 lb 1.75 1.99 
L-940 lb » O5 » 29 

Phenolic 

Cortoam 114 b 55 8 

Dyform lb 1.10 1.35 

R-.72S casting resin lb 46 74 

Polyamide 

Versamid 115 lb 64 82 

Polyesters 

Diall 50-01, 50-51, 50-52 lb >. 75 3.50 
51-01 lb R7 OR 
52-01 lb 1.95 > 50 
§2-20.30 lb 1.30 1.50 

Fibercore 1000, 2000 lb 50 65 
3000 lb 55 70 

Vinyls 

Marvinols, NF series lb 85 705 
NR series lb 41 765 

Plasticizers 

Akron MP lb 035 0755 

Flexol 10-A, A-26 lb 425 455 

PX-104 lb 30 33 
108, -118, -120, -138 lb 305 335 
114 lb »7 0 
208, -220, -238 lb 425 455 
104 lb 645 67 
438 lb 585 61 
800 } 325 45 
917 lb 33 ta 

Stabilizers 

Advastab 3, 52, OM-10 lb 1.90 1.95 
17-M lb » 95 + oo 
21 lb 1.00 1.05 
48-79, C-77 lb 85 90 
50-LT, T-72 lb 3.20 4.25 
89.X lb 70 75 
BA-13-P, BC-105 lb 75 a0 
BC-12 lb 90 95 
CH-20, k-49 lb 55 60 
K-98 lb 53 58 
}CN lb 62 67 
L paste lb 65 70 
OM-18 lb 4.10 $15 
SN Ib 47 5 
X 23-30 lb 75 gO 

Thermolite 12 lb » OO 5 
i3 lb 3.10 + 78 
15 lb 4.13 
17 lb » 45 
”) lh » OS ; 
39 lb » 75 4. 95 
91 | 3.00 

Vanstay C,S lt 63 65 
HT lb 90 9 
| h 33 35 
R b 70 


position to offer customers a treatment 
suited to their specific needs, whether it 
be under the Kreidl, Traver, or Kritcheve 
patents. The Kreidl company will continue 
to act as consultants to the plastics industry 
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ENGINEERS 


to work on the development 
of high quality electronics and 
structural missile components. 













ENGINEERS WILL BE REQUIRED 
TO HANDLE LIAISON WITH OTHER 
RESEARCH AREAS AND TO 
FOLLOW THROUGH WITH 
MATERIAL RECOMMENDATIONS 
AND DESIGN SUGGESTIONS 
AND BE FAMILIAR WITH 
EXPERIMENTAL PRODUCTION 
PROBLEMS AND PROCESSES 














Advanced degree and experience 


but not required. 
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Scientific and Engineering Staff 


HUGHES 


RESEARCH 
AND DEVELOPMENT 


LABORATORIES 


California 


in organic compounds are preferred 


Culver City, Los Angeles County, 
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control 
pounding and color specifications, 
Also quality 
phases production. Salary commen. 
surate with background and ability, 
Excellent opportunity grow with ag- 
gressive firm. Send detailed resume 


TECHNICAL CONTROL 
SUPERVISOR 


| Long-established midwest manufac. 
| | turer vinyl a 

rics for automotive, furniture and 
allied industries needs young man 
with plant and/or laboratory expe. 


nd rubber coated fab. 


be given responsibility 
involving com. 


control in certain 
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FOR SALE: Copper still, 
and extra-large copper condenser, al! in ex- 
cellent condition. Price, $1,500.00 F.O.B. our 


copper column 


Rayon Dyeing Co., Inc 


-§52 South IIth St. 


Newark 3, N.J. 
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